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JUST PICTURE IT - BEING ABLE TO DRAW YOUR OWN HIGH RESOLUTION GRAPHIC 
DESIGNS ON YOUR COMPUTER SCREEN WITHOUT HAVING TO WRITE A PROGRAM . . . / 



Koala Pad from Audiogenic', 



The Koala Pad touch tablet provides the direct link Between you and your screen' It plugs into your 
Commodore 64 and lets you paint directly onto the screen with a selection ol brush sizes and a 
choice ol 16 colours and 16 shades Irom your software pallette. 

But that 's lust the beginning ■ because every Koala Pad package includes the incredible Koala 
Painter software which makes it child's play to... 



py shapes! 
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Plot radians from a point! 
Move oblects arou 



Create mirror images! 



• Zoom In on an areal 

• Swap shapes between two pictures' 

• Save your pictures to disk or tape! 



r he program is controlled entirely from the tablet by moving a cursor arrow around to the different 
menu option. An optional Programmers Guide is also available to tell you how to incorporate Koala 
Pad pictures into your own programs. 



Now you don't have to be an experienced programmer to produce real high resolution graphics on 
your computer - the Koala Pad from Audiogenic makes it as easy as a pencil and paper. Just pictur 
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Available with Cassette or Disk software for the commodore <S\ 
From all good computer shops - or direct from Audiogenic - Just fill In the coupon! 

2*5- 

Please send me (QTY) Koala Pad Disk/Cassette'. I enclose cheque/P.O for 

Commodore 64 DiskorCassette£79.95t 

'Please charge (o my Access/BardaycafO'Tfustcard account no 
* Delete complete 

applicable I I I I I I I I I I I I I I I 
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trusty Editor has 
again tapped away at 
the typewriter to 
introduce this second 
fantastic issue of Your 



YOU KNOW IT ONLY 
seems a couple of months 
ago that we were sunning 
ourselves on the beach 
dreaming up the idea of a 
great magazine to cater for 
the needs of the Com- 
modore user. And yet here 
we are in October looking 
forward to cosy roaring fires 
and sitting in front of our 
micros with the wind 
howling around outside the 
window! But there are all 
sorts of goodies on the 
Commodore scene to look 
forward to in the next 
couple of months. 

What the future holds 



At this very time Com- 
modore are launching their 
new computers, the Plus 4 
and the 16, Currah are 
announcing their speech 
synthesiser, Cheetah will be 
producing the Com- 
modore version of their 
infra-red joystick (the RAT!) 
and the software companies 




win be starting their build- 
up to Christmas with the 
launch of undoubtedly 
numerous games and 
utilities for the Commodore 
range of machines. 

The editorial team on 
your Commodore has been 
under intensive training to 
enable their finely tuned 
?!) bodies and minds to 
keep up to date with all the 
atest happenings on the 
Commodore front, so all 
you need to do to ensure 
that you are kept informed 
is to make sure that you get 
your copies of Your 
Commodore regularly. 
There is an easy way to ao 
this — just look for the 
Subscriptions page in this 
magazine, ft I T in the 
coupon, write your cheque 
and sit back and wait for 
your copies to come 
popping through your 
letterbbx. It sure beats 
fighting your way to the 
shelves in your local 
newsagents! 

Keeping in the present 



This issue of Your Com- 
modore we believe 
maintains the high stand- 
ards set in the first issue: we 
have a review of the MIDI 
by Chris Palmer, who apart 
from being a bit of a whizz 
on computers is something 
of a talented musician; 
Runecaster has been 
brought up from the Crypt 
to tell us of Adventures and 
other things; we have pages 
packed with news and 
software reviews; and we 
have carried on our great 
series on machine code and 
BASIC. And, as if that isn't 
enough, we also have some 
fun games for you to type in 
andhintson howto become 
a 'sneaky programmer'! 



It is always difficult when 
starting up a new magazine 
to gauge the response of the 
most important people 
involved — you, the 
readers. So here is your 
chance to get in on the act! 
By now we hope that you 
will have read the first issue 
of Your Commodore. The 
first question to be asked is: 
did you enjoy what you 
read? Then, was it 
useful/informative/fun? 
Did it tell you all you wanted 
to know? 

We consider ourselves 
fairly approachable here in 
the depths of the Your 
Commodore offices so why 
don't you use the lines of 
communication that we are 
trying to open up? Tell us 
what you would like to see 
in the future — would you 
like more games to type in, 
more programming fea- 
tures, less reviews, etc, etc. 

Those good ol' lines of 
communication can also be 
used for getting into contact 
with other Commodre 
users; do you want to join a 
local Commodore users' 
group? Are you having 
trouble finding your way 
out of a particularly 
frustrating Adventure 
scenario? Having trouble 
finding just the right 
program to suit your 
specific needs? 

All you have to do is 
write to the Editor at the 
London office and we'll do 
our best to help — either 
directly or by printing your 
letter within these hallowed 
pages. 

ASP fights software 
piracy 

Much has been said and 
written in condemnation of 
software piracy but few 



have taken a positive stand 
against it. ASP is among 
those few that have taken 
action to help curb the 
grave problem of home 
copying of commercial 
software. 

ASP has already taken 
steps to eliminate adver- 
tisements in our magazines 
which relate to tape 
duplication for piracy 
purposes. While it is 
appreciated that individuals 
may take 'back-up' copies 
of their own programs, it 
should be noted that it is 
ILLEGAL to copy com- 
mercially available software 
for other than personal use. 

Software piracy is 
costing the software 
industry huge sums of 
money which is detrimental 
to the future development 
of the industry. It is in 
everybody's interests to 
dramatically reduce the 
level of software piracy 
primarily because firms 
need funds raised from 
software sales to plough 
back intro research and 
development of new 
products. This means that 
the standard of software 
products can only improve. 

ASP hopes our action 
will helpcombat this serious 
problem in order to 
maintain and improve the 
high standards of the UK 
software industry. We are 
asking you to do the same 
by refraining from dupli- 
cating or copying commer- 
cially available software for 
anything other than 
personal use. 
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Our esteemed Editor has spouted forth 
again. 
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CODE 8 


We continue our great series on 
the basics of machine code. 
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Find out more about how to 
games on your VIC 20. 
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We take a look at this great 
interface and give our opinion 
ready to take notes! 
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Drive yourself completely round 
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with this car game. 
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There are lots of books around for the 
Commodore range — we've leafed 
through some to give you some ideas. 
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Getting down to basics is the theme of this 
informative series. 



SIGNET 



A mine of fun awaits you in this 
tremendous adventure for the CBM64. 




We've thrown the spotlight on some of the 
atest software packages — see what our 
reviewers think about them. 



SNEAKY 
PROGRAMMING 



Be sneaky and fool your Commodore with 
some clever stuff — we show you how. 



DATA STATEMENTS 58 



All sorts of news to interest you as a 
Commodore micro owner. 
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Slugs are not normally considered very A further part of the series that helps you 
friendly but you can certainly have some write your own business software. 



fun with Sammy. 
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INTERRUPTS 
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We show you what you can do with 
graphics on your Commodore 64. 



INPUT/OUTPUT 



More of your technical enquiries 
answered. 



BUSINESS FILE 



We take a look at some of the more serious 
software around. 



ASP Competition 84 



Our great competition as advertised in the 
national press — fantastic prizes to be won. 



SX-64 Reviewed 
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BEHIND CLOSED 
DOORS 



We go behind the doors of PSS to bring you 
news of their beginnings and latest doings. 



As an upgrade from the CBM64 the SX-64 is 
a very nice machine. . . 
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Are you only using 

To play only games mon a Commodore And form these you need peripherals. 

computer is like asking Albert Einstein to work out Like a Commodore disk drive, a really fast 

the square root of four. storage and retrieval system with a vast memory. 
The computer's brain barely ticks over. Or a Commodore cassette unit, the 

To really stretch it, you need more interesting inexpensive way of loading and storing programs, 
software programs. For example, record keeping, For those who like the idea of text and graphics 

interactive education, stimulatingadventure games being more alive and having greater clarity than 

or word processing. on a TV, there's the Commodore colour monitor. 




COMMODORE MPS901 □ 
Dot maUii printer £23000 
factor feed Pnnt speed 
50 character per second 



COMMODORE MPS 80? I 1 
Dot matnx printer £34500. 
Fnction feed for standard 
paper Pnnt speed 
GO characters per second 




CO MMODORE DPS11 Q1 Zl 
Daeywneel printer £39999 
letter quality pnnt on 
all types of paper Pnnt speed 
18 characters per second 




COMMODORE 1520 □ 
Printer plotter £169 99. For 
clans and graphs Pnnt speed 
14 characters per second 



10MMOOORE 1541 



□ 



Disk drive £229 00 

170K memory 5 'A "diskette. 



COMMODORE 1531 



□ 



Cassette umt £44 95 
Fnr Commodore 16 and 
Commodore plus/4. 

COMMO DORE 1530 □ 
£44 95 For Commodore 64 



COMMODORE 1701 



□ 



Colour monrtor £23000 

JOYSTICKS Q 

(prices from £7.50) 

PADDIES IP 1 350L □ 

totals axrwlal Iroe <i gw<Q 10 pro* 



Moth of y6ur brain? 

And for hard copy there arc our three Jr for further information, tick one idr morei of the boxes above and 



copy, 

printers and a printer plotter. These will preserve 
on paper-in colour, black and white, chart form, 
graphs or text, the fruits of all your labour. 

'Finally to make games playing more 
exciting, there are joysticks and paddles. 

So use your brain. And make sure you use 
all of your computer's brain. 



SEN0 TO THE COMMODORE INFORMATION CENTRE. 1 HUNTERS R0A0, WELD0N. CORBY. 
NORTHAMPTON NN17 1QX TEL CORBY 10536} 205252 
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A.P. and D.J. 
Stephenson continue 
their layman's guide 
to machine code in 
part 2 of this series. 



TO WRITE MACHINE 
code programs, it is 
important to know the 
space in memory which is 
free from the clutches of the 
operating system, the BASIC 
interpreter and the 
peripheral control area. This 
free space varies in different 
models. In the CBM 64, 
there is, fortunately, a 
healthy 4K of memory 
which is reserved for your 
own machine code pro- 
grams. Machine code pro- 
rams can be safely 
baded into the 4K memory 
block starting from SCOOO 
onwards. The character '$' 
will be used from now on to 
indicate where the number 
is in hex rather than 
decimal). 

In addition to the space 
required to house the 
program, a need will arise 
for a few special memory 
locations in 'page zero' 
which is at the bottom of 
memory and extends from 
address $0000 to $O0FF. In 
Part 1 of this series, we 
learned that the micro- 
processor communicates 
with the memory chips via a 
set of 16 wires called the 
address bus and a set of 
eight wires called the data 
bus. The memory may be 
considered as a huge block 
of separately addressable 
locations. Each location can 
hold eight bits and each 
location has a unique 
'address' for identity 
purposes. 

The binary pattern, 
which the microprocessor 
sends out on the address 
bus at any one time, 
energises one particular 
memory location. This 

Battern is the address, 
owever, it iseasiertothink 
of the address in terms of 
hex rather than binary. 
Furthermore, it is convent- 
ional to consider the pattern 
on the 16-bit address bus in 
two halves. The eight most 
significant bits (A8 to A15) 
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ON PAGE 



Figure 2.1 How the address bus 
should be visualised. 



are known as the page and 
the eight least significant 
bits (AO to A7) as the address 
on the page. It is also 
conventionale refer to the 
most significant half of the 
address bus as the high byte 
address and the- least 
significant half as the low 
byle address. Refer to figure 
2.1 which illustrates the 
concept of a page and an 
address on that page. 

The example shows a 
sample binary pattern, 0000 
0011 1111 0100 which, when 
translated into hex, 
becomes $03F4 (if you still 
cling on to decimal, this is 
1012). Note that only four 
hex digits are required to 
express any of the 64K 
possible address combina- 
tions. Returning to the 
subject of pages and Figure 
2.1, instead of saying the 
absolute address is S03F4, 
we could say the address is 
$F4 on page $03. We could 



drop the leading zero and 
simply say page 3. Before 
leaving the subject of pages, 
it is worth studying some of 
the figures involved in 
address work. 

One page contains 256 
addresses. In hex, the range 
extends from $00 to $FF. 
There are 256 pages in the 
complete memory map, so 
again, the hex range is from 
$00 to $FF. Check: 256 x 256 
= 65,536 ■ 64K 

If we have to write 
machine code without the 
aid of an assembler, we are 
forced to use decimal 
addresses because the CBM 
64 does not cater for hex. 
Although brute force 
conversion from hex to 
decimal is quite in order, 
you are strongly recom- 
mended to keep in mind the 
division of the address bus 
into two sections. We 
should remember that a 
complete memory address 



occupies two bytes, the high 
byte for page and the low 
byte for address on the 
page. The high byte is worth 
256 times as much as the 
equivalent low byte. 

To choose a simple 
example, if the address is 
$0305 (address 5 on page 3), 
the decimal equivalent is 5 + 
(256x3) = 773. 

Let's try the more 
difficult address, $250F, in 
order to practise some hex 
to decimal conversion. The 
low byte is $0F which in 
decimal is 15 and the high 
byte is $25 which is 37 
decimal. So the complete 
address in decimal is 15 + 
(256 x 37) = 9487. If you 
intend to follow this series 
without obtaining an 
assembler, it will Dring 
dividends if you spend a 
little time practising these 
methods of converting hex 
addresses to decimal. 

The 6510 micro- 
processor 

When you program in 
BASIC, tne microprocessor, 
the workhorse of the 
computer, remains unseen 
in the background. There is 
no need to know what type 
it is, how many bits it can 
handle at once, how many 
registers there are inside it 
or what is the repertoire of 
instructions. The situation 
is different for the machine 
code programmer. The 
peculiarities of the resident 
microprocessor are all 
important. 

The microprocessor 
used in the Commodore 64 
is a 6510A. Readers who 
have been used to the well 
known 6502 microprocessor 
will be relieved to know that 
the two are software 
compatible. The only 
difference is that the 6510A 
has a few special output pins 
which the machine uses to 
control the cassette 
interface. It is possible to 



Programming 



plunge straight into 
machine code program- 
ming without troubling too 
mucn about the technical 
details of the 6510A. 
However, it pays dividends 
in the long run if some of 
the internal behaviour is 
understood and it can also 
be interesting for its own 
sake. 

Programs written in 
machine code for any given 
microprocessor should, 
subject to minor variations, 
still run on any make of 
computer employing the 
same microprocessor. That 
is to say, machine code 
programs are micropro- 
cessor (rather than 
machine) specific. The 
'minor variations' mentio- 
ned above include such 
things as differences in the 
way memory is allocated 
and the amount and 
location of free space. 
Machine code programs are 
usually written with the aid 
of an assembler and some 
variation in syntax can be 
expected between different 
commercial versions. 

It is better to begin by 
reviewing the micro- 
processor in relation to 
other main components of 
the system. The micro- 
processor communicates 
with the rest of the 
computer via three bundles 
of wires known as 'buses'. 
As we have seen, the 
address bus is responsible 
for picking out the 
particular memory location 
required by the program- 
mer. The data bus is 
responsible for sending or 
receiving data to and from 
the chosen location. The 
control bus is a hotch potch 
of wires, necessary for the 
overall discipline of the 
system. 

The ROM chips 

These contain fixed 
information and can not be 
subsequently altered by the 
computer. The information 
stored includes the 8K 
operating system of the 
computer (Commodore call 
this the 'kernal' ROM). The 
BASIC language interpreter 
is also an 8K ROM. The most 
important characteristic of 
ROMS is the permanence 
of the stored information 



which is retained after 
power is disconnected. 

The RAM chips (Ran- 
dom Access Memory) 

The title is misleading 
because the essential 

Suality of RAMs, which 
istinguish them from 
ROMs, is the ability to 
change the stored inform- 
ation under program 
control. The mere fact that 
they are 'random' access is 
incidental because so also 
are ROMs. In other words, 
RAMS are really read/write 
memories. Depending on 



MOS transistors. The stored 
information, however, is a 
transient affair because it is 
only a minute electrostatic 
charge which leaks away in a 
few milliseconds. Consequ- 
ently, each stored bit must 
be periodically re-charged 
in order to compensate for 
the leakage. This process, 
called 'refreshing', is inher- 
ent in the hardware design 
and is not the responsibility 
of the programmer. How- 
ever, the refresh-cycle 
does take up extra time. 
Dynamic RAMs are there- 
fore a compromise in 
which access time is 



From now, the term RAM 
will be taken to mean the 
dynamic type. 

6510A systems are 
memory mapped, a term 
used to denote that 
peripherals are addressed as 
if they were ordinary 
memory locations. 

Inside the 6510A 
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From the viewpoint of the 
rogrammer, the 6510A can 
e considered as a 
collection of registers. Each 
register can be considered 
as a separate memory 
location within the 
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fig. 2.1 The programmable registers and disposition of various bits 



the internal structure, 
RAMS may be further 
classified into 'static' or 
'dynamic'. Some writers 
refer to dynamic RAMS as 
DRAMs, the 'D' prefix 
standing for dynamic. Due 
to the need for reducing 
current consumption and 
maximising packingdensity, 
each bit is stored within the 
inter-electrode capacity of 



sacrificed in order to 
increase packing density 
and reduce cost. 

The CBM, and indeed 
nearly all other makes of 
microcomputers, will use 
dynamic RAMS. The 
alternative would be to use 
static RAMs but the cost 
would be prohibitive and 
they would occupy a greater 
space on circuit boards. 



microprocessor. With one 
or two exceptions, all data 
must be fetched from 
memory via the data bu* 
and routed to one or othe 
of the registers befor- 
carrying out any operation 
A machine code program 
will consist of a series of 
instructions which inform 
the microprocessor which 
registers are to be used to 



is 
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carry out the current task. 

Registers do not have 
addresses, at least not in the 

same way as described Before we even attempt to 



Some commonly used 
abbreviations 



above. If an assembler i 
used, they are called up b 
special code letters, such as 
A or X or Y etc which form 
part of each instruction. 
Paths, within the micro- 
processor, connecting the 
various registers together or 
to the external buses are 
sometimes called 'high- 
ways' because they ramify 
over the chip area like main 
trunk roads. 



The registers 



write machine code 
programs or before even we 
can attempt the precise 
definition of a machine 
code instruction, we must 
understand the operation of 
the microprocessor reg- 
isters. Certain bits in these 
registers have special 
significance according to 
the position they occupy. 
The following abbreviations 
and conventions are, more 
or less, standardised and will 
be used from now on: 
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With one exception, all the 
registers in the 6510A are 
eight bits wide, the same as 
the data bus. The only 
exception being the 
Program Counter which is 
16 bits wide. Control lines 
operate the input and 
output gates of each 
separate register, ensuring 
that only one pair isallowed 
access to the highway at any i 
one time. For example, 
during the machine code 
instruction TAX (which, as 
we shall see later, means 
Transfer Accumulator to X 
register) only register A 
output gate and register X 
input gate are open to the 
data highway. This makes 
the highway free to pass the 
contents of A to X without 
being jammed by data 
resting in any of the other 
registers. 

The majority of instruct- 
ions we give to microproc- 
essors are in the nature of 
data transfers, either 
between internal registers 
or between registers and 
external RAM, ROM or 
peripherals. Some instruc- 
tions, such as ADC (ADd 
with Carry), perform 
arithmetical operations on 
the data but this may still 
have to be fetched from 
memory. Even a simple 
instruction like INX 
(INcrement contents of X) 
involves a transfer because 
the X register is not 
equipped for altering itself. 

Instead, the contents ot X 
must be transferred along 
the highway to the 
arithmetic section before 
the 1 can be added. 



1sb=least significant bit. 
msb=most significant bit. 
Bit positions within a byte 
are numbered 7654321 0. 
Bit 0 is the Isb. 
Bit 7 is the msb. 
A=the accumulator. 
X=register X. 
Y=register Y. 
P=process status register. 
PC=program counter. 
PCL=low byte of PC. 
PCH=high byte of PC. 
SP=stack pointer. 
ALU=arithmetic and logic 
unit. 

AR=address register. 
ARL=low byte of AR. 
ARH=high byte of AR. 
Process status flags: 
N=negative (bit 7). 
V=overflo*w (bit 6). 
B=break (bit 4). 
D=BCD (bit 3). 
^interrupt (bit 2) 
Z=zero (bit 1). 
C=carry (bit 0). 
Figure 2.2 shows the 
programmable registers and 
the disposition of the 
various bits. 

A distinction is made 
between directly program- 
mable and certain other 
registers which, although 
playing a vital role, remain 
in the background, unseen 
by the programmer. 
Instructions exist which 
allow the programmer to 
transfer date between 
memory and registers. 

Accumulator (A) 



arithmetic and logic 
operations. For example, 
during a simple addition of 
two numbers using the 
instruction ADC (ADd with 
Carry), the first number 
must pass to the accumu- 
lator and is then transferred 
to a temporary holding 
register witnin the ALU. The 
second number then enters 
A, the addition is carried out 
and the result sent back to 
A. The ALU inthe6510A, in 
common with nearly all 
other microprocessors, 
requires the two variables 
first, the add operator is 
then activated and the result 
passed to the accumulator, 
replacing the previous 

contents. 

The dominance of the 

accumulator over other 
registers will be evident 
when we later study the 
complete instruction set of 
the 6510A. However, the 
fact that only one accumu- 
lator is present gives 
ammunition for the 
protagonists of the rival Z80 
microprocessor which 
boasts eight accumulator 
type registers. A single 
accumulator does tend to 
be restrictive in organising 
efficient machine code. 



supreme 
one 



this register has 
role. It is the only 
capable of performing 
arithmetic processing. It is 
involved in transfers to and 
from memory and acts as 
interim data storage during 



The X and Y registers 

Like the accumulator, the X 
register and the Y register 
(subsequently referredto as 
X and Y) are both eight bits 
wide. They have three 
primary uses in program- 
ming: 

•They make up for the 
inconvenience of the 
solitary accumulator. 
Important data residing in A 
can be transferred tempor- 
arily by the use of TAX or 
TAY and later when A is 
free, transferred back using 
TXA or TYA. 

•They can serve as up- 
counters or down-counters 
for setting up machine code 
loops. This is due to the ease 
by which they can be 
incremented or decrement- 
ed by the instructions INX, 
DEX, I NY or DEY. It is 
curious that the designers 
failed to provide an 
equivalent instruction for 
incrementing or decrem- 
enting A. The only way is by 
the relatively inefficient 
method of adding or 



subtracting 1, using ADC or 
SBC 

•They are fundamental to 
the technique known as 
address modification by 
indexing. When using an 
indexed addressing mode 
(denoted in assembly form 
by a comma followed by X 
or Y), the data in the X or Y 
register is automatically 
added to the given address. 
The resultant is interpreted 
as the final address of the 
required data. 

This idea was pioneered 
by a team at Manchester 
University and, at the time, 
represented a step forward 
in computer science. They 
called the index register, the 
'B box', presumably to 
differentiate it from the 
accumulator A. Prior to this, 
altering the address in loops 
was cumbersome. It 
involved loading the 
address part of an 
instruction from inside the 
program, incrementing it 
and then storing it back in 
the original position. In 
other words, it was 
necessary to alter the 
program in order to modify 
the address. Indexed 
addressing is so much 
cleaner to work with and 
certainly less error prone. 
Most of the indexable 
instructions in the 6510A 
allow a choice of using 
either X or Y indexing. 
Although indexed addres- 
sing is dealt with in some 
detail later, anticipation will 
do no harm, so study the 
following example: 

Assume X contains 30 and 
we write LDA 100.X 

The simple instruction LDA 
130 would have the 
equivalent effect. They 
would both load the 
contents of address 130 into 
A. The advantage of the 
indexed over the simpler 
form will be apparent when 
organising loops involving 
action on consecutive 
addresses. 

This should help to 
explain why the address 
bus, as well as the data bus, 
has access to the ALU. It 
should be understandable, 
if we realise that the index 
register contents have to be 
added to the operand. After 
i all, the address modification 
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by indexing produces a 
computed address and only 
the ALU can truly compute. 



The process 
register (P) 



status 



If we define a register as an 
internal memory location 
for holding or processing 
data, then the Process Status 
register (P) is not a register at 
all. It is in fact a collection of 
isolated single-bit storage 
cells (flip-flops). Each bit is 
called a 'flag' because it 
conveys certain information 
in yes/no form either for the 
benefit of the machine or 
the programmer. The flags 
play an important role in the 
branch/if type of instruc- 
tions, the machine code is 
equivalent to the IF/THEN 
statement in BASIC. After 
most instructions, the 
relevant flags are updated, 
depending on the result 
they give. It is important for 
the programmer to under- 
stand the exact significance 
of each flag, that is to say, 
under what conditions they 
are set or reset. It is also 
important to know which 
are under sole control of the 
microprocessor and which 
are directly programmable. 

The N Bit 

If this is 1, the last result 
contained a 1 in bit 7 
position. The N bit is often 
misleadingly called the 'sign 
bit' because two's comple- 
ment arithmetic recognises 
bit 7 as the sign rather than 
magnitude. If the number is 
unsigned binary, the N flag 
merely indicates the state of 
bit 7. It is automatically set 
or reset and is not directly 
programmable. 

The V bit 

If this bit is 1, it indicates that 
the last instruction resulted 
in two's complement 
overflow, that is to say, the 
resultant number was too 
large to fit into a single byte. 
The programmer will always 
have the choice of working 
in unsigned binary or in 
two's complement form. If 
unsigned binary is used, the 
status of the V bit has no 
importance. The V bit isalso 
used to indicate the statusof 




bit 6 of a data byte when 
using a special instruction 
known as the BIT test. It is 
possible to clear the V bit to 
zero by the CLV instruction 
although there is no 
corresponding instruction 
to set it to 1. 

The B bit 

This is set to 1 when a 
BRK (break) instruction is 
encountered. It cannot be 
directly programmed. 



The D bit 

The 6510A normally uses 
straightforward binary 
arithmetic but it is capable 
of performing arithmetic on 
the assumption that all data 
is to be interpreted as BCD 
(Binary Coded Decimal). To 
force the use of BCD, the 
programmer must set the D 
bit to ID by the instruction 
sED (SEt Decimal). This state 
remains until the instruction 
CLD (Clear Decimal) is used. 
BCD is not used very often 
so we will leave the details 
until a later part of this 
series. 

The I bit 

This is called the interrupt 
mask or the inhibit enable. 
If this bit is set to 1 by use of 
SEI (SEt Interrupt), all 
interrupt requests are 
refused until it is set to zero 
by CLI (Clear Interrupt). 
However, there is one 
special kind of interrupt 
instruction, NMI (Non 
Maskable Interrupt), which 
cannot be inhibited. The 
subject of interrupt is 
involved so it would be out 
of place to deal with at this 
stage. 

The C bit 



This is the Carry bit and is set 
to 1 when a carry out from 
the msb is detectd. Instead 
of the bit being pushed out 
at the far end and lost, it is 
'caught' and placed in the 
bit. At times, the program- 
mer will consider it as th 
'ninth bit'. It can provide a 
kind of bit-continuity 
between one byte and 
another. This is the essential 
idea behind mutiprecision 
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work where Iwo or more 
bytes are used, connected 
end to end, to hold one 
number. 

The Z bit 

This bit is automatically set 
to 1 if the last instruction 
gave a zero result. It is easy 
to interpret this back to 
front so it is worth 
emphasising. If result=0, Z 
becomes 1. If result is non 
zero, Z becomes 0. It is used 
by the branch instructions 
BNE (Branch if Non Zero) 
and BEQ (Branch if Equal to 
Zero). 

The stack pointer (SP) 

This is an eight-bit register 
dedicated to the automatic 
control of a special area in 
page one of RAM defined as 
The Stack'. It is difficult to 
describe the action of the 
stack pointer without 
describing the stack so we 
must be content at the 
moment with the following 
brief description: 

(1) The contents of SP is 
interpreted by the micro- 
processor as the address of 
the currently vacant 
location on the stack. 

(2) To ensure that the 
address is always on page 
one, rather than page zero, 
a permanent 1 is hardwired 
at the msb end of SP to act as 
a ninth bit. If for example, SP 
contains 0000 0111, which is 
$07, the address is 
interpreted as 1 0000 0111 
which is $107. That is to say, 
the address is $07 on page 



00FE 

OOFF 

0100 

0101 

0102 



$FC I — i 



SP 



35 



01FC 

01FD 

01FE 

01FF 

0200 

0201 

0202 



VACANT 



35 
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DATA 



DATA 



DATA 



STACK 
LIMITS 



DATA 



STAC 

AFTER PHA 



Figure 2.3 How the slack operates 



one. 

(3) Special instructions exist 
for handling the stack, the 
two main ones being PHA 
(Push Accumulator) and 
PLA (Pull Accumulator). 
PHA will transfer A to the 
next available location on 
le stack and decrements SP 



so that it points to the next 
available location. PLA 
operates in the reverse 
manner. It first increments 
SP so that it points back 
again to the last valid entry 
and then pulls the contents 
of the stack location back to 
A. It may be evident from 



this brief desciption that 
data must be pulled back 
from the stack in inverse 
order. That is to say, the 
stack operates as a Last In 
First Out memory. In fact it 
is known as a LIFO memory 
stack. Figure 2.3 may help in 
visualising the stack. 





This diagonally 
scrolling mazegame 
features superb 3D 
graphics brilliant sound 
effects and requires 1 00% concentration to successfully manoeuvre your 
helicopter through unknown hazards in order to complete Zaga Mission 
and live to play another day — Commodore 64 — £7.95 



Also 
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STUCK? 

Try a Course prescribed by Dr Watson 




BASIC Courses In 
Space For The 
Commodore 64 & 
VIC 20 

An exciting course for all child- 
ren from 7 to 77. Learn BASIC 
while enjoying this most exciting 
space adventure. Master the 
computer to escape the Alien 
Spaceship. 

It combines a story which is 
compulsive reading for the 
young reader with a carefully 
structured approach to BASIC 
intricately interwoven into the 
text. Also, each BASIC com- 
mand covered is given a sep- 
arate, careful explanation in a 
special 'easy reference* section 
in the second half of the book. 

The tape includes the programs 
on the ship's computer, and 
four computer aided learning 
(CAL) programs which teach 
the major BASIC commands. 

"It should hold the interest of an 
under- 1 2 very well" 

- Homo Computing Weekly. 
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BOOK & TAPE 

£9.95 



Beginner's BASIC 
For The 

Commodore 64 

This project-based course guides 
you step-by-step through BASIC, 
developing games and utilities 
using progressively more com- 
plex BASIC commands. All the 
programs developed are pro- 
vided on tape so that you can 
get a taste of them first, before 
working along with the detailed 
explanations given in the book. 

Programs include three video 
ball games, a character genera- 
tor utility, a sprite generator 
utility and a 'composatune' 
music utility. You also get 
'Honey.Aidl', a machine-code 
utility that adds 28 commands 
to Commodore 64 BASIC allow- 
ing easier prgramming, sound 
and graphics. 




BOOK & TAPE 

£10.50 



"The Dr Watson series is rapidly 
becoming recognised as quality 
material." 

"... a well thought out tutorial ... 1/ 
this was the total content of the course, 
it would prove excellent value. However, 
there is more . . . much more." 

"... the course consistently en- 
courages you to learn more and more 
by making /earning fun." 

"other . . . manufacturers have been 
shown how an introductory manual 
should be written." 

- Commodore Computing Internalion.l. 
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HONEYFOLD SOFTWARE LTD 

Bl Standfast House 

Bath Place 

High Street. Bamet 

London EN5 1 ED — ™ 

Tel: 01-441 4130 



Beginner' s Assembly 
Language Courses 
For The Commodore 
64, VIC 20 And PET 

These courses introduce the 
real beginner to assembly 
language programming. No 
prior knowledge of assembly 
language is assumed and the 
aim is to ensure that every 
reader succeeds. Numerous 
examples illustrate the points 
while exercises along with solu- 
tions test the understanding. 

The tape includes an assembler 
which assembles and disas- 
sembles code anywhere in 
memory. Also on the tape is a 
binary/BCD/hexidecimal CAL 
tutor program which teaches 
about the various mathemati- 
cal notations used in machine 
code programming. 




BOOK & TAPE 

£12.50 

"There may be easier ways of adding 
two and two together . . . But there 
aren't easier ways of learning how your 
computer does It" 

- PCN 

"No self-respecting VIC 20 owner 
interested in programming should miss 
this instruction set." 

"The manual would be worth buying 
for the reference section alone." 
"Don't miss it". 

- Which Micro 

"/ have made more progress in a week 
than messing around for a year with 
other books and articles." 

"a really super clear book ..." 

- The VIC 20 North London Uwt Group 

" . . this book is worth its weight in 
gold. " 

"If there was ever a good beginner's 
guide in this field, then this is it." 

- Commodore Computing International 



A FREE LIGHTPEN 



Yes a FREE Light Pen! with every GRAPHKIT! 
Graphkit is the ultimate in drawing), designing! or 
painting! (using the light pen of course, which 
incidentally has a full 3 year warranty!) Graphkit will 
amongst other things allow you to: 

• Draw free handed on the screen anything from a 
Micky Mouse to your latest integrated circuit! 
With all the fill colour and erase facilities of course! 

• Save/load your latest master piece to/from the 
disk/tape drive 

• Or directly copy the drawing on the screen to the 
printer! And keep it for ever or send to a friend as a 
post card! 

• Design your own colourful sprites and characters 

• Play the games in the package! or use the light pen 
in your own games/education/programs 

GRAPHKIT is available on disk and tape. Tape 
version is C1 595 and disk version (recommended) is 

£19.95. 




All you 1 540/1 541 disk users DMON! Is here at last. Dmon is the disk monitor you have been waiting for it will 
allow you to: 

• read/write blocks from/to the disk 

• display and edit blocks on the screen 

• display and send disk messages/commands 

• transfer your programs from tape to disk or disk to disk or even disk to tape! • and more! 
DMON comes on DISK at only £9.95. 



Do you use tapes? Are you sick and tired of waiting 
for your programs to be Loaded/Saved from/on the 
tape? Then you need a TORNADO!! Tornado allows 
you to Save/Load/Verify your Basic/machine code 
programs faster than a CBM 1541 .disk drive does! 
Due to popular demand! Tornado now comes with 
new and more powerful commands plus extra 
instructions to assist you in making fast versions of 
your existing machine code/Basic programs. 
Tornado is available on tape for CBM 64 and 8K + 
Vic 20. 

Do your Run/Stop and Restore keys often fail? Do 
you want to come out of those crashes?! Or get into 
those unbreakable programs?! Then what are you 
waiting for. get yourself a BREAKER!! Reset switch 
and let your computer know who is the boss!! 
Breaker can be connected to your machine in 
seconds, no soldering. Included with the Breaker is a 
copy of basic recovery software on tape. Now 
available for any CBM 64 or Vic 20. 




BSF CSL, 82 FURNACE DRIVE, CRAWLEY, W SUSSEX 



RH10 6JE. 



Please send me Tornado at £9.95 + my 

free* Breaker 



send me Breaker at £7.95 

Ptease send me Rom-File at £7.95 

Please send me Graphkit at £15.95 (tape) 

Please send me Graphkit at £19.95 (disk) 

Please send me DMON at £9.95 



I enclose cheque/PO/cash to the sum of £. 

Name Computer 

Address 



Please use this form and block letters only. All prices 
are inclusive of p&p (mail order only, add £2 if outside 
UK). Please post to: 

BSF CSL, 82 FURNACE DRIVE, CRAWLEY, WEST 
SUSSEX RH10 6JE. 
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OTHER GREAT MIND GAMES: 



Starring The Overlords 
of the Universe 
The candidate (you) 
have to get to the 
Chamber of Creation 
lt'salaughammurr\ 
since it's 2,000 light- 



years away gn the most 
horrible planet in the 
i J mverse . and your 
starship doesn't work 
eitherl 




A full feature adventure 
starring well known 
nasty aliens the Zarps. 
Can you play the hero 
and stop their plans to 
blow up the earth. 



STAR FORCE 
SEVEN r; 




Sof(*»an'Cn«itt 



FORTI 
SPECTRUM 481 
CBM 



Starring The Zurgs 
After a desperate spa 
battle only one fieen 
heroes remain to 
prevent the invanon i 
earth. The future of 
humanity lies with 



fo* mail owier, write with chf qu«'PO Jrard No to; 
Mind Game*. *igui Sofrw.nr G'ou(» No ( Gulden Vju«» ; london Wl> 
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VIC GAMES 
PROGRAMMING 




THIS IS THE SECOND OF A 
five part series of BASIC 
games programming for the 
VIC 20. The series is primar- 
ily intended for newcomers 
to games programming, but 
there might well be a tew 
useful tips for seasoned pro- 
grammers. 

As you will have 
discovered last month there 
can be a lot of satisfaction in 
creating a unique screen 
design, but it's static, non- 
interactive, and you could 
have used paper and pen to 
achieve the same result! 
What you are really doing 
when you design a screen 
display is to create an arena, 
whether it's for a space 
battle, gunfight scenario, or 
mowing a lawn. Let's have a 
look at getting it all moving. 

If you enter Listing 1 and 
run it you will have a screen, 



Listing 1: 

1 REM INITIAL DISPLAY 

2 t 

10 CH=42:CL=2 

26 PI ^8 164 :P,2=38S84 

100 PPIHT"3" 

110 FORV--0TO22STEP22 

120 FQPX-0TO21 

130 POKEP1>X-22*Y,160 

140 P0KEP2+X-22*V,e 

150 HEXTX.V 

160 FOPY*-lT02t 

170 FOPX=0TO2 1 STEP 2 1 

l&O PQKEPl+v;~22*Y,160 

190 POKEP2-»X-22»'V,0 

2*0 NEXTX..V 

300 X=10:V=11 

310 POKEPl*X-22*Y,CH 

320 P0KEP2+X-22*Y,CL 

330 QOTO330 



surrounded by a boundary, 
containing a star in the 
middle, mere are two ways 
of making the star move. 
Either interactively or 
under program control. 
Most games programs 
contain both elements. 
Firstly we'll consider 
moving the star inter- 
actively, in other words 



press the keys or move the 
joystick and the star moves. 

The screen can be 
regarded as a 22 x 23 matrix 
with the bottom left hand 
corner being designated 
0,0. Characters (CH) and 
colours (CL) can be POKEd 
onto the screen using: 

POKE P1+X-22*Y,CH 
POKE P2+X-22*Y,CL 

where P1=8164 
P2=38884 

and all you have to do to put 
the character anywhere on 
the screen is to specify X and 
Y. You also have to rub out 
it's previous location, which 
you do simply by POKEing a 
space. 

So far so good. All that 
remains is to get the 
information from you into 
the computer. There are lots 
of ways of doing this — from 
the keyboard, paddles, 
joystick, lightpen, micro- 
phone (if you have the 
appropriate add-on) etc. 
Tne most widely used 
methods are the KEYS and 
jOYSTICK, and I'll start off 
by describing the two most 
common methods of Key 
Input. 

The first means of input 
is GET A$. You can see how 
this works if you add lines 
330-500 {Listing 2) to the first 
program. The sequence of 
events is quite straight- 
forward/ but there's a 
problem. When you press 
"I" the star moves up the 
screen. OK that's what we 
want. Carry on pressing it. 
Lost it! Where's it gone? 
Now you're in dangerous 
waters. Your POKEing 
around in memory loca- 
tions is best left alone. 
STOP!!! You'll crash the 



1 PEN KEV INPUT listing 2: 


330 


X1=X:Y1=Y 


340 


P0KE650.128 


397 


l 


398 


REM PRQGRflM LOOP 


399 




400 


GETrt* 


410 


IFA*= " "THEH500 


420 


IFfl#»"I"THENV-V*l 


430 


IFfl*-"M''THEMV«V-l 


440 


IFflt''" J"THEHX^X-1 


450 


iFfl*= , 'L ,, THEn:;--;;*i 


460 


F'OKEP 1 * X 1 -22*V 1 32 


470 


P0KEP1*X-22*V,CH 


480 


P0KEP2+X-22#V,CL 


490 


Xl-XiVI-Y 


500 


G0T04Q0 



computer! That was an 
example of bad pro- 
gramming. For it to work it 
relied on you stopping at 
the screen boundary. One 
of the first rules in Games 
programming is not to rely 
on the player — they always 
let you down. Instead, you 
make it fool proof. 

There are two easy ways 
of doing this. The first is to 
look at the value of X and Y 
and if they are outside of 
your required range, either 
define the offending co- 
ordinate to the other end of 
the screen (wrap around) 

i.e. 10 IF X > 21 THEN X=0 
20 IF X < 0 THEN X=21 

or stop it moving 

i.e. 10 IF X< 0OR IF 
X > 21 THEN X=X1 

If you modify lines 420-450 
as shown in Listing 3, the star 
will stay on the screen. You 
are now in control of the 
action. Why not have a go at 



modifying it to give the 
wrap around affect. 

The other way round the 
problem is to get the star to 
look" where it's going, by 
PEEKing the location before 
moving, and if it's OK carry 
on, and if not stop dead. 
This technique is shown by 
adding lines 400-520 (listing 
4) to the first program which 
will prevent the star moving 
unless there's a blank space 
available. This is the better 
method in general, as it is 
more flexible, and that PEEK 
can do far more than keep it 



Listing 4: 

I REM PEEK SCREEN CONTPOL 
400 GETR* 

4 10 I Ffl** " " THEH520 
420 I Ffi*« ■' I THEHV- V+ 1 
430 IFft**"M"THEMV«V-l 
440 IFfl**" J"THEHX*X-1 
450 IFfl*="L"THENX«X+l 
460 PK-PEEfi<Pl>X-22»V> 
470 IFP^-160THENX=X1 iY~VI 
480 P0KEP1+X1-22+V1.32 
490 P0KEP1+X-22*V,CH 
500 P0KEP2+X-22*V,CL 
510 X1"X(V1*Y 
520 OOTO40O 



on the screen. You could 
use it to initiate an 
explosion, eat a monster, or 
squash a frog. PEEKs are 
pretty useful. 

You might have noticed 
in running these programs 
that a subtle change has 
come over the keyboard. All 
the keys now auto-repeat. 
This was achievea by 
POKE650,128 (line 340). If 
you want to turn this off 
POKE650.0. 

Another method of 
getting input from the 



Listing 3: i 

2 
420 
430 
440 
490 



REM 
: 



NUMERICAL SCREEN CONTROL 



rz 



IFft*="I"THENV»V-. 1 iIFV>21THENV=21 
IFfi»'*"M"THEMV»V- 1 : IFV ClTHENV-l 
IFfl*»"J"THENX«X-l : IFX-C1THENX-1 
IFR**"L"THENX=X-i-l : IFX>20THENX«20 



RE ADV. 



keyboard is to PEEK(197). 
This has the same effect in 
practice as the GETA$ 
statement, but the VIC 
handles it in a different way 
and it's faster. If you want to 
try this method out, you'll 
need to know the value of 
PEEK(197) for the relevant 
keys. You can do this by 
running the short program 
given in listing 5. For now 
though, well stick to 
GETAl 



Listing 5: 

1 REM FIND PEEK<197> 

2 i 

10 PR INT -a" 

20 GETA*:IFfi»- M "THEN20 
30 PRINT**, PEEK<197> 
48 OOTO20 



Getting to grips 
with the joystick 

Now you know how to get 
input from the keys, the 
joystick will present no 
problem. The joystick 
contains 5 switches, four for 
movement and one for fire. 
All you have to do is find out 
which one is closed, and 
then continue as for the 



keys. There are a number of 
ways of doing this and one 
of the easiest is that 
described in the "Pro- 
grammer's Reference 
Guide". I've adapted this for 
use in our program below 
(Listing 6. Lines 30-50 
initialise the joystick, and 
the subroutine (lines 1000- 
1020) reads the values, and 
updates X and Y accor- 
dingly). 

It's easy to get charac- 
ters moving around the 
screen under program 
control. Again you use the 
X,Y co-ordinate idea and 
update X and Y each time 
you go round the program 
loop. A good way of doing 
this is to use: 

X=X+DX 

Y=Y+DY 
The type of movement vou 
get depends on the values 
of DX and DY. These can be 
continuously re-calculated 
as the program progresses 
to give, for example, a 
projectile (Newton's Laws of 
Motion), or made to change 
if the object hits something. 
This is demonstrated in 



E 



PEN 
: 



JOYSTICK CONTROL 



Listing 6: 



16 
28 
36 
40 
50 

100 
110 

120 
130 
140 
130 
160 
170 
ISO 
190 
200 
300 
310 
320 
33© 
340 
397 
398 
399 
400 
410 
420 
4 30 
440 
450 
460 
470 
430 
490 
50O 
510 
520 



CH"42iCL-2 
Pl*Sl64lP2-38B84 

0IMJ3<2,2) iP0KE37139,OiDD»37154 ;PR-37 1 37 :PE=37152 
FOR I =8T02 :F0RJ=OTO2 I READ JS< J , I > sNEXTJ , I 
DATA-23,-22,-21,- I, 0,1,21, 22,23 
PRINT" 3" 

FORV=0TO22STEP22 
FOPX-OT021 
POKEP 1 +X-22#V , 1 60 
P0KEP2-»X-22#Y,0 
NEXTX, V 
F0RY*-1T021 
FQPX=8T021STEP21 
POKEP 1 +X-22*V , 160 
P0KEP2+X-22*V,8 
NEXTX,Y 
X-lOlY-ll 
POKEP 1 +X-22*V,CH 
P0KEP2+X- 22*V , CL 
X1»X*Y1«Y 
POKE650.128 
■ 

REM PROGRAM LOOP 



GOSUB10O0 

] FLT-0RNPRT=0AHDUP=0BNDUN ! 

IFRTO0THENX=X+1 

IFLTO0THENX=X-I 

I FUPO0THEN V=Y+ 1 

IFDNO0THENY=V-1 
PK=P£EK<P1*X-22*Y> 

IFPK=160THENX-X1 jV=V1 
POKEP 1+X1-22#Y1 ,32 
POKEP 1+X-22*V,CH 
P0KEP2+X-22#Y , CL 

Xl=XsYl=Y 

GOTO408 

REM JOYSTICK SUBROUTINE 



0ANDFP-8THEN520 



10O0 POKEDD , 127 :PT=-< <PEEK<PB>AND128>=0> iPOKEDD.255 
1810 P»PEEK<PA> :DN=-<<PAND8>"0> *LT=< <PflN016> -8> lUP- 
1028 FR— <CPAND32>-0>iRETUPN <<PfiND4>-0> 



BOUNCE (Listing 7) where a 
ball bounces around the 
screen. O.K. — boring stuff, 
but it's the basis of Break 
Out or Video Tennis, and 
maybe you could do 
something with it. 



EM BOUNCE 



Listing 7: 



18 

28 

^10 



Pl~8164sF2-338S4 
CM-SI iCL»2 
X-18:V«0iX1»K«iV1 -V 



40 DX-1 :DY=1 
38 PRINT" 3" 
[00 X*X*OXlY-V*DY 
118 IFX<1ORX>20THENOX=DX*1I 
128 IFY<10RY:'21THENDV=DV#1 
130 P0KEPI+X1-22*Y1 ,32 
140 P0KEP1-*X-22*Y,CH 
150 P0KEP2+X-22*V,CL 
168 X1*X:Y1-Y 
170 GOTO 188 



Before we get on with 
the Game — yes there's a 
game in here somewhere — 
it's worth thinking about 
using the PRINT statement 
to move things about. It's a 
shame that the VIC hasn't 
got a PRINT AT command, it 
would make life easier. 
However, you can use 
PRINT to move things. 
Type in and RUN listing 
8. A rocket descends. Now, 
that rocket is made up 
of 16 characters. Have 
a go at writing a pro- 
gram which POKEs those 
characters on and off 
the screen. It won't be as 
good — there are too many 
characters. You could use 
this idea for the final stages 
of a Lunar Lander program. 
Start off with the rocket 
descending as a single 
character, and when it gets 
near to the ground switch to 
a magnified version of the 
rocket controlling the 
display with PRINT. 



The program in Listing 9 is 
an example. You move a 
snake around a random, 
shifting maze, eating hearts. 
One point per heart, and if 5 
hearts are on the screen at 
any one time the game 
ends. I've written the game 
for key (IJ,K, and L) input, 
but if you don't like these 
keys change them. Better 
still, if youVe got a joystick, 
incorporate that in the 
program. 

Up to now we've moved 
a single character around 
the screen, but here we're 
moving six. Actually we only 
appear to be moving six. All 
you have to do to move a 
snake is to move the head 
(HD), fill in the space left 
with a body section (BD), 
and blank out the tail. This 
will give you smooth 
movement, and works well 
even with quite long snakes. 
You have to re-define the 
position of each body 
section each time you go 
round the loop, and this is 
done in lines 530-560. The 
snake "looks" where it is 
going, and if it meets itself, 
the maze, or the boundary, 
it stops (line 470), and if it 
meets a neart it eats it and 
the score (SC) goes up by 1. 
The number of hearts 
generated is totalled (TL), 
and the number of hearts on 
the screen at any time is 
given by TL-SC (line 810). 

As it stands the game is 
playable, but in need of 
improvement. Presentation 
is important, and it is untidy. 
There should be some 
instructions, a replay 
facility, a high score recora, 
and a much neater screen 



1 REM PRINT MOVE 

2 i 

188 w*=" zr-^iu -in 

118 Bt=" 1QIIUII 



120 

130 
140 
150 
168 
178 
188 
198 
208 
218 
228 



Ut-' TTTTTTl " 

PR I NT "3" 
F0PI-1T014 
PPINTTA6<8>WJ> 
PPINTTRB<8>U* 
FOR J= 1 T0588 : NEXT J 
PRINTTAE!<8>B* 
PRIMTTAB<S>U* 
NEXT I 

PRlNTTflB < 6 >H* 
G0T0220 



Listing 8: 

jail siiir -vjiiiir i w' 
mum dimii 

eimill -iiuiiii 



Eat your heart out 

Now for the game. In the 
last article I suggested that 
you could use a random 
maze as the basis of a game. 



display particularly regard- 
ing the scoring. But then it's 
not finished — have a go 
and see what you can do 
with it. While you're at it 
think about the memory 



Programming 



used. This little program 
takes up 1200+ bytes. If you 
can cut this down you'll get 
an improvement in speed, 
and have more memory 



over for the frills. You can 
easily get it down to less 
than IK by missing out 
REMS, using multiple 
statement lines, subrou- 



tines, DEF FNA's etc. If you 
can get below 900 bytes 
you're doing well. 

By now you should have 
come up with a reasonable 



game. The only problem is 
that it's all a bit quiet — 
where's the sound? I'll go 
into that in the next article. 



1 REM SNAKE MAZE 


46G 


PK"PEEK<P1 +X-22*Y' 


luting 9: 


2 i 


465 


I FPK=83THEHGOSUE:700 : GOT04SO 




10 BD*42iHD-90jC1=2:C2=6 


470 


IFPK032THENX=X< 1 :• :Y=Y< 1 > SGOTO400 




20 Pl-8164 *P2*38834 


477 


1 




IOO PR1NT"3" 


476 


REM MOVE SNAKE 




110 FORY'0TO22STEP22 


479 


1 




120 F0RX"8T021 


48© 


POKEP1 +X-22*Y . HD 




130 POKEP1+X-22*Y,160 


490 


POKEP2+X-22*Y,Cl 




MO PGKEP2-«-X-22*Y,© 


500 


PGKEP1+X<1>-22*V< 1 ) -BD 




150 NEXTX,V 


510 


POKEP I +X< 6 > -22* V <6 ) , 32 




166 F0PV-IT021 


527 


: 




170 F0R»0T021£.TEF21 


528 


REM RE-DEFINE BODV 




1S0 P0KEP1+X-22*V,168 


529 






19© POKEP2+X-22*V,0 


530 


F0PJ=6T02STEP- 1 




2O0 NEXTX.V 


540 


X<J?"X< J-l > jV<J>=Y<J-1> 




300 X^10:Y=1 1 sX<l »-X:V*.'i;>-V 


550 


NEXTJ 




307 i 


560 


X< 1 >«X i V 1 "»V 




308 REM POKE HERD 


567 






309 i 


568 


REM RANDOM MAZE 




310 P0KEP1+X-22*V,H0 


569 






320 P0KEP2+X-22#Y,C1 


570 


RX-INT-CRND-'. 1>#18>*2 




327 i 


580 


PY-INT''RNO< 1 J*19>+2 




328 REM POKE BODY 


590 


RN-102iPL=INT-:RNDCn*100> 1 XFRL.*>95TND!PN 


«33 


329 i 


600 


CR=P1+RX-22#RV 




33© FORI^ITOS 


610 


I FRL '50THEN630 




340 P0KEP1*<X-I>-22#V,BD 


620 


IFPEEK(CR>"32THENP0KECR,RNiP0KECR*P2-Pl 


,C2 sGO'SUBS00 SGOTO640 


35G P0KEP2+<X-I>-22#V.C1 


630 


I FPEEK e CR > * 1 02THENPOKECR , 32 




360 X<I+l>-X-IiV<l+l>-V 


640 


GOT 04 OG 




370 NEXT I 


697 






390 POKE650. 128 


698 


REM UPDATE SCORE 




397 i 


699 






398 REM PROGRAM LOOP 


700 


SC-SC+1 iPRINT"«"SC 




399 : 


71© 


RETURN 




4O0 GET ft* 


797 






41© IFA»^-""THEN570 


798 


REM COUNT HEARTS 




420 I FA*= " T " THENY"Y+ 1 


799 


: 




430 IFfl*-"M"THEMV-V-l 


306 


IFRN=83THENTL=TL+ 1 




440 IFfi*="J"THENX*X-l 


810 


IFTL-SC>4THENPRINT"fiiei9[?«MMK'ftME OVER" 


i END 


45© IFfi*="L"THENX-X+l 


820 


RETURN 
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YOUR BEST INDEPENDENT COMMODORE MAGAZINE 



SO YOU OWN A COMMODORE? 



SO YOU'VE WRITTEN SOME PROGRAM 




Your Commodore is always on the lookout for new 
material for publication and we know that there are 
thousands of intelligent, literate, innovative and 
creative Commodore owners out there, so why don't 
we get together? 

If you have written an exhilirating game or an 
invaluable utility on your Commodore micro, share 
your talents with us and our readers by submitting 
your efforts and the form to the address below. All 
articles should be documented and type-written and 
should be accompanied by a printout of the program 
as well as a copy of the program on cassette or disc. All 
ial should be original; if if is not chosen for 



E 



publication, it will be returned to you. 

You may not have written any software yourself, 
but you have very firm opinions about the world of 
Commodore and all tneir attendant industries 
and products. Then put your opinions on paper and 
post them to us, again at the address below — you 
never know, you mighteven get paid for airing your 
views! All submissions should be sent to: 
The Editor 
Your Commodore 

Argus Specialist Publications Limited 
No 1 Golden Square 
II 




n 



★ PLEASE COMPLETE IN BLOCK CAPITALS 



Your Name 



Program Name 



Computer/memory size it runs on 



Amount of memory program occupies 



Other computers/memory size which your program 
runs on without conversion or use 



Does your game need or use joysticks? 



Yes 



No 



Have you sent our game to another magazine 



Yes 



No 



Is it original/or a variation on a theme? 



Your Address 



Telephone Number 
Times to contact you 



—J 



R E 





E R 



the most terrifying film you ever watched. 



Soon you'll be in it! 



mm same 

SPECTRUM 48K ■ CBM64 
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In pursuit of 
adventure, Pete 

Freebrey encounters 
magic, mystery and 
monsters in the 
second part of this 
seri 



LAST MONTH WE LOOKED 
briefly at the original 
'adventure' program 
created on mainframe 
computers and how, as 
personal computers impr- 
oved, similar programs 
became available for the 
home computer. One of 
these was Level Nine's 
'Colossal Adventure' which 
is closely linked to its 
original forebear. This is 
auite large enough — or 
should we say 'colossal' — 
to keep the ardent 
computer adventurer going 
for many days, weeks or 
even months! Although 
adventure games may 
come under many guises, 
the prime area still seems to 
come loosely under the 
banner of 'swords and 
sorcery', a generic title that 
has seen such a boom over 
the last decade in the world 
of the written word — 
principally in their 
paperback versions. This 
type of fantasy adventure, 
although not to everyone's 
taste, is very popular and 
certainly looks like 
providing us with plenty of 
varying plots tor the 
forseeable future. 

Some people are unable 
to relate to this form of 
'other world': it is just too 
fantastic for them to grasp 
hold of its fundamental 
nature. No matter how well 
the program is written, 
either from the point of 
view of technical program- 
ming or from a literary 
standpoint, the basic 
structure does not turn 
them on. Without a 
wholehearted belief in what 
you are seeing on the 
screen, total involvement 
and, from this, total 
enjoyment cannot be 
achieved. Fortunately, the 
subject matter of adventure 
games is very diverse, 



I 



ranging from the loosely 
historical, detective stories, 
space/science fiction and 
even popular TV series! Not 
all of these are yet available 
for the Commodore 
computers but, owing to 
Commodore's sale success, 
most should appear in the 
near future. 

Defining an 
'Adventure Came' 

The term 'adventure games' 
covers a multitude of sins. 
The purist would probably 
say that they should be a 
cross between a crossword 
puzzle, a treasure hunt and 
a maze, the 'crossword 
puzzle' providing inter- 
linked clues that enable the 
player both to find the 
treasure and, also, assist in 
mapping the maze. Paper 
and pencil are necessities to 
the serious games player 



since, in almost every 
adventure game, it is vital to 
be able to find your way 
around without either 
wasting moves (your lamp 
may go out too soon!) or 
being in danger of, for 
example, walking into a trap 
or being transported 
involuntarily to somewhere 
else! Mapping an adventure 
may be done in several 
different ways and in a 
future 'tale' we will look at 
this more closely; but, 
whatever you do, try to 
ensure that you know 
where you are and how to 
get back to where you were! 

Early days 

A looser interpretation of an 
adventure game is where 
you take on the role of 
adventurer and merely (?) 
have the freedom of choice 
in which way to move and 



subsequently find 'adven- 
ture'! Two early examples of 
this form would be 'Halls of 
Death' (Supersoft) and 'The 
Valley' (APS) — both of 
which are available for the 
Commodore 64 and the 
latter for the expanded VIC- 
20. In each of these 
programs you move around 
a mappea area shown on 
the screen; as you move you 
may encounter some form 
of unpleasant monsteroran 
artifact that will increase 
your fighting abilities either 
magically or physically. Both 
have excellent real-time 
fighting routines that make 
the palms sweat and the 
heart beat faster. The CBM 
64 version of 'Halls of Death' 
has a graphics represent- 
ation of individual battles 
and 'The Valley' gives you 
the option of choosing one 
of five character types. Both 
require a certain amount of 



Adventure 



'tactical logic' on the part of 
the player to determine 
when to venture into a more 
difficult level. No puzzles 
are set and there are no 
mazes to solve but, as good 
old 'monster bashing' role 
playing games, they are still 
hard to beat. Both have 
character save facilities so 
your chosen character may 
progress in level and 
expertise over a period of 
weeks/months. Although 
both are now a little long in 
the tooth, they are well 
worth having on the shelf 
ready for an adrenalin boost 
when the nights are long 
and you want to vent your 
frustration on some poor 
unsuspecting monster! 

Literary adventure 

As we pointed out in our last 
'tale', the pure text 
adventure offers the most 
scope for you and the 
computer programmer's 
imagination. On screen 
graphics take up quite a bit 
of your computer's valuable 
memory space (unless 
continually accessed from 
disc as will be many 
offerings in the future) and 
the graphics have to be 
good to make up for this 
limitation. Fortunately, 
every now and then there is 
a program that proves us 
wrong. The first to take up 
this challenge successfully 
was probably 'The Hobbit' 
(Melbourne House), 
originally available for the 
Sinclair Spectrum and 
subsequently convened to 
other machines, one being 
the Commodore 64. 'The 
Hobbit' broke new ground 
on several counts and must 
rate very highly in any 
'adventure stakes'. 'The 
Hobbit' has a scenario based 
upon the classic book of the 
same name by J.R.R. Tolkein 
and a copy of the book 
(published by Unwins) 
comes with the computer 
program. Reading the book 
is beneficial, not only to get 
better acquainted with what 
the adventure is all about 
but also because it contains 
many hints on how you may 
play the game. 

Over 50 scenes from 
'The Hobbit' are represent- 
ed graphically, obviously a 
great deal of care has gone 
into their production and 



finding new scenes is in 
itself a pleasure. The 
program has been written 
with the player in mind and 
several points have to be 
commended highly. The 
first concerns the graphics 
themselves: because these 
are on occasion quite 
complex, they may take a 
few seconds to draw. This is 
fine the first time you see 



shown a picture in all its 
glory on your first visit to 
that location, thereafter you 
only get the text description 
unless you specify LOOK. 
Some programs insist on 
performing a long-winded 
picture draw' on every 
entry and this can detract 
from the steady flow of the 
adventure. There are 
several examples of such 




hi 



them but could become 
boring and time-consuming 
if they were drawn on every 
entry to a particular scene. 
In 'The Hobbit' you will be 



increased payability within 
'The HobDit , one other 
being the use of ALL or 
EVERYTHING; it is so much 
simpler to type TAKE ALL 





rather than specify a list of 
individual items either as: 
TAKE ROPE (Return), TAKE 
SWORD (Return), TAKE 
FOOD (Return) TAKE KEY 
(Return), etc or even: TAKE 
ROPE AND SWORD AND 
FOOD AND KEY! 

'The Hobbit' also 
provides a framework that is 
in itself interacting with 
your moves and commands. 
You will find Gandalf the 
Wizard and Thorin the 
Dwarf wandering in and out 
of your story apparantly of 
their own volition. They 
may even take various 
objects either lying around 
or in your (you play Bilbo 
the Hobbit) possession. 
Further interaction even 
allows for you to talk to or 
issue requests (commands) 
to these characters — SAY 
TO THORIN "CARRY ME" 
is a perfectly acceptable and 
actionable command. 

Playing 'The Hobbit' can 
be a fascinating and 
rewarding experience. 
Melbourne House have 
even published a book 
called A Guide to Playing 
the Hobbit' that will help 
the frustrated to complete 
the game (well. . .perhaps!). 
Even with this book at one's 
elbow, the attraction of 
playing is hardly lessened — 
surely this could be said of a 
few games! 

Whilst on the topic of 
playing guides or hint 
sheets, Level Nine have 
solved this problem in a very 
sensible and clever manner. 
Hint sheets may be obtained 
listing large numbers of, for 
example, 'things' — look up 
the 'things' — you are 
interested in (they are listed 
alphabetically) and you will 
find a number; look up this 
number in the answers and 
you will be given a useful 
clue. The answers are 
'jumbled up' so that, if you 

) really only want a clue 
rather than a big 'cheat', it is 
possible not to spoil your 
adventure by knowing too 
much! 'Colossal Adventure' 
for instance has some 320 
'questions' and answers. 



The Legend of Valhalla 

[Following the success of 
'The Hobbit', Legend 
Software produced what 
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has become another classic 
adventure game — 'Val- 
halla'. This was very heavily 
promoted prior to its first 
appearance as a Spectrum 
program and appeared to 
offer an adventure game 
with animated graphics, 
with numerous characters 
who, it was said, could be 
converted to your cause, 
who would overhear your 
conversations and who may 
or may not be taking 
independent action on their 
own or someone else's 
behalf throughout the 
game. Once it became 
available, 'Valhalla' became 
almost an overnight success. 
Time passed and finally 
'Valhalla' has now been 
released for the Com- 
mododre 64. 'Valhalla' may 
be viewed in several ways; it 
may be played as a quest, or 
looked on as a 'mini-movie' 
with you the player 
interacting as little or as 
much as you like to try and 
influence the outcome of 
the action. As a quest you 
must search for and obtain 
six specified items in a 
specified order. 

'Valhalla' takes about 
eleven minutes to load and, 
for a good part of that time, 
you will have the title page 
to look at: this only shows 
the name of the company 
Legend) and the game 



(Valhalla) but it's better than 
looking at a blank screen — 
perhaps you should be 
swatting up' on the 
instructions! Having 
loaded, you are given the 
option of loading a 
previously 'saved' game. 
Once into your adventure, 
you may save the game at 
any point — but you may 
only load in this data after 
the initial program load! So 
to move time back a little (to 
just before you lost 
something valuable) will 
take you about 14 minutes. 
Left to its own devices, 
'Valhalla' will have various 
characters — gods, giants, 
dwarves, etc have different 
shapes to aid identification 
— appearing within the top 
two thirds of thescreen: this 
is the graphics window 
within. which you will see a 
picture of your location 
(always looking north). 
Various items — food, wine, 
rings, jewels, keys, etc may 
be visible and you are at 
liberty to pick them up, 
providing another character 
does not do so first! The 
lower third of the screen is 
split into a six line window 
telling you what is 
happening and a two line 
window where you may 
enter your commands. 
'Valhalla' will accept simple 
one letter direction 



commands — N,S,E,W — 
and also move elaborate 
sentences such as SAGA 
PUT RING IN CHEST. 

Time taken to draw each 
location is about 12-15 
seconds and the time taken 
to action your commands 
varies enormously depend- 
ing on what other actions 
(yours or those of the 
computer) are already on 
the 'stack'. This can be 
frustrating as you may wish 
to change a command 
because a certain character 
has entered the scene since 
you entered an, as yet, 
unactioned command! It 
can be a little difficult trying 
to type in what you want to 
do whilst the action 
continues on the screen. 
Creatures attack each other 
(and you) with monotonous 
regularity and whilst they 
are slogging it out 'on 
screen' you must patiently 
wait your turn. They really 
are an aggressive lot but, 
although many are killed 
(including you!) this 
is only a temporary setback 
and reincarnation seems to 
be the order of the day — 
everyone returning as 
strong as they were in the 
first place. 

Tne instruction booklet 
provides a fairly clear 
picture of how you may do 
various things: eat, fight, 



move, buy, sell, etc but, 
understandably, does not 
tell you how to achieve very 
much! 'Valhalla' players 
seem to fall into two distinct 
categories — those that 
absolutely love it and those 
that think it is a total waste of 
time. There does seem to be 
a much greater leaning 
towards random action 
interferring with your idea 
of progress in most 
adventure games but, is this 
purely aggravated because 
you are not learning from 
your mistakes? I suspect that 
the 'story-line' is fairly thin 
but does demand that you 
walk a narrow (quick) path 
in the right directions. 
Deviate for too long and 
you will be lost in the 
random factors. Make maps 
and record what you do; do 
not get sidetracked too 
often! It is a pity that you 
cannot load a saved game at 
any time. If you foresake the 
quest, it is an interesting 
exercise to attempt the 
alteration of some of the 
characters' alignments — 
bad to good (or vice versa). 
'Valhalla' is certainly a 
fascinating adventure and 
will surely prove to be a 
classic of its type. It is worth 
playing if only to find out 
your alignment — lover or 
hater! Write in and tell us 
.which you are. 




It's easy to complain 
about advertisements 
But which ones? 



Every week millions of advertisements appear in print, on posters or in the cinema. 
Most of them comply with the rules contained in the British Code of Advertising 
Practice. 

But some of them break the rules and warrant your complaints. 

If you're not sure about which ones they are, however, drop us a line and we'l 
send you an abridged copy of the Advertising Code. Then, if an advertisement 
bothers you, you'll be justified in bothering us. 

The Advertising Standards Authority. w 
If an advertisement is wrong, were here to put it right. 

ASA Ltd, Dept 2 Brook House, Torrington Place, London WC1E 7HN 
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IT CAN HARDLY BE DENIED 
that for many people the 
home computer is a source 
of entertainment. For most 
this comes in the form of 
games, be they arcade, 
strategy or adventure. 

A fact which is often 
overlooked when people 
buy their computer is that 
they are also buying one of 
the most creative tools 
mankind has ever built. The 
main reason for this is that, 
until recently, both 
hardware and software 
manufacturers have them- 
selves overlooked this area, 
in favour of more 'arcadian' 
pursuits. 

In this article I hope to 
bring to light one develop- 
ment in the computer field 
which has the potential for 
revolution equalled only by 
the Space Invader. 

That is, the magic of 
MIDI. 



REVIEWED 



El 



From Beep to Bach 

Back in the dim, mist- 
enshrouded days B.S. 
{Before Sinclair), computers 
were created silent. In the 
back rooms of pubs and 
other secret meeting places, 



groups of users would 
perform strange rituals to 
give their computers the 
power to make noise. 
Generally, this would 
involve disembowelling 
transistor radios and 
soldering their vitals to the 
computer's user port (not 
their own, the radio's 
vitals!!) 

Then, by chanting the 
dark and secret language of 
machine-code, they would 
toggle their outputs to 
produce a frequency. 
When heard through the 
radio speaker, this fre- 
quency would sound not 
totally dissimilar to a musical 
note. 

This caused much 
celebration in the camp of 
users and pretty soon they 
were learning to change the 
frequency to produce 
tunes. 

At last! The silence had 
been broken. Very soon the 
users were producing 



programs which would 
allow them to bore their lay 
friends silly with faltering 
single finger renditions of 
*Ba Ba Black Sheep' and the 
like. 

The manufacturers 
resented the users taking 
such liberties with their 
computers and when the 
threat of invalidated 
warranties failed to stamp 
out these arcane practices, 
the manufacturers decided 
to act. 

Thus was born the 
musical computer. At first 
the computers were 
monophonic, meaning that 
only one note could be 
played at a time. The next 
was to give the computer 
multipfe voices, thus 
making crude polyphonic 
(chords etc) playing 
possible. Often the 
computers weren't very 
accurate in their tuning and 
the quality of the voices left 
a lot to be desired. 



Recently though, things 
have been looking a lot 
better. For instance, the 
Commodore 64 offers not 
only a selection of different 
wave shapes, but better 
tuning ana the ability to set 
up sound envelopes. With 
these features it is now 
possible to make a 
computer sound quite like 
other instruments. 

On the software side 
things have improved 
considerably. No longer is it 
necessary to code tunes the 
hard way, using numbers 
instead of notes and FOR. . 
NEXT loops instead of rests. 
Most moaern day composer 
programs allow notes to be 
input in standard musical 
notation. Some even allow 
the user to use the 
typewriter keyboard as a 
sort of piano keyboard to 
input the information. 

Here lies the problem, 
and one of the reasons for 
MIDI. 
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Hardware 





Whilst computers are 
the ultimate Jack-of-all- 
Trades', they will always be 
beaten when confronted by 
a device actually designed 
to perform the function. 

lust what is MIDI 
anyway? 

For the uninitiated, the 
phrase MIDI stands for 
Musical Instrument Digital 
Interface. As with any 
interface, it is a means of 
passing information bet- 
ween one location and 
another. 

Taken in its simplest 
form, MIDI will enable you 
to plug one keyboard 
equipped with the interface 
into another and merrily 
send information back- 
wards and forwards 
between them. A simple set 
up would be one keyboard 
'listening' via MIDI to what 
is being played on the other 
keyboard. The information 
being sent from the first 
keyboard would be a 
number corresponding to 
the key being pressed on 
the keyboard. This would be 
sent in digital form through 
MIDI to the other keyboard. 
When this keyboard 
receives it, it 'plugs' it into its 
circuits so that the rest of the 
keyboard thinks one of its 
own keys has been pressed. 
All this happens very fast, so 
that what you end up with is 
two keyboards playing in 
unison. 



Of course, this is only a 
small part of the infor- 
mation that can be sent via 
MIDI. 

Anyone familiar with 
synthesisers will know that 
on most of them you can 
create a sound and store it in 
the synth's internal 
memory. This is known as a 
patch. During use, any of 
these patches can be 
recalled by pressing one or 
two buttons on the 
synthesiser, far better than 
trying To change the settings 
on 50 or 60 knobs and 
sliders. 

A MIDI equipped synth 
will also allow you to send 
the patch number you are 
currently using through the 
interface. So if you are using 
two or more synths linked 
together you can change 
the patch number on one 
and also have the patches 
change on all the other 
synths. 

All in all, what MIDI 
allows you to do in these 
situations is to duplicate 
what you are doing on one 
synth on up to 16 others. 

How does it work? 

The MIDI system is based 
around a serial data bus, 
similar in many ways to our 
old friend, the RS232. As 
with all things serial, it's got 
to happen fast. RS232 
operations usually happen 
at around 19K, that's about 
2K of information a second. 



The MIDI system can send 
and receive data at 31.25K. 
Not surprising when you 
think that it might be called 
upon to control sixteen 
keyboards at once. 

Each data 'word' consists 
of ten bits. A start bit which 
is zero, eight data bits 
making up the information 
byte and finally a stop bit set 
at one. Anyone who has 
mucked about with 
defining characters on a 
Commodore will know all 
about turning an eight bit 
binary number into 
decimal, and vice versa, so I 

won't go into all of that 
now. 

The format of the MIDI 
commands is more complex 
than just a single byte 
representing the note 
played. It must also take into 
account the information for 
the attack and decay rate of 
the note and which 
keyboard the note is to be 
played on. Also implem- 
ented is a system of control 
codes, which preface the 
information for patch 
changes, bends and other 
control information. 

Enter the computer 

So far we have looked at 
computers making musicon 
their own and sythesisers 
talking to each other. Now 
comes the interesting part 
of putting them together. 
What a computer is best 



at is manipulating data in 
one form or another. We 
also now have keyboards 
pushing data out of their 
MIDI sockets. The first task 
is to find a way to intercept 
this information and route 
it into the computer. 

Luckily this isn't that 
much of a problem. Since 
the history of interfacing 
computers goes back a long 
way, it wasn't long after the 
advent of MIDI that the first 
computer interfaces 
became available. Because 
of the Commodore 64's 
popularity, a large number 
of these interfaces are for 
the '64. 

Like all pieces of 
hardware, it is the software 
which really makes the 
system perform. But before 
getting too deeply involved 
with the soft side of things, it 
would be best to meditate 
on the nature of time. 

Now before you get too 
worried I just want to 
introduce you to a new sort 
of time, step time. 
Everything that goes on 
around us is said to happen 
in real time. Now, if we 
could break all the events 
that happen into handy 
'bite-size' chunks and have 
them happen to us when we 
wanted them to, time would 
appear to be made up of a 
series of steps, hence step 
time. 

This is an important 
concept to hang on to when 
dealing with synthesisers 
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and computers as all the 
programming occurs in 
either of these two modes. 

The simplest piece of 
computer music software is 
a step time sequencer. Every 
time you press a key on the 
keyboard the computer will 
take the information it has 
received through MIDI and 
write it into memory. It will 
then increment a note 



together to make up 
complete songs, or even 
layer sequences on top of 
one another to produce 
bass, rhythm, melody and 
counter melody. Being 
MIDI, the different parts of 
the song can be sent to 
different keyboards and the 
patches on the song can be 
changed as many times as 
required. 



because of the size of the 
note events, editing is 
virtually impossible. 

To the future 

At the moment, the whole 
field of computers as 
control devices is very much 
in its infancy. For the 
average home user, the 
thought of spending £500 



than the price of a disc drive 
or printer. 

The other development 
comes from Casio. Already 
Casio have firmly planted 
themselves as the kings of 
the cheap home keyboard 
and have done much to 
make music accessible to 
everyone. 

One of their latest 
keyboards has a Centronics 
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counter and sit there 
waiting for you to press 
another key. This process is 
then repeated until you tell 
the computer to stop 
recording. 

To play back the piece all 
the computer has to do is 
reverse the procedure and 
place the information back 
out on the MIDI bus at the 
rate set by an internal 
metronome. 

The disadvantage of this 
system is that it is very 
difficult to get any 'feel' to 
the music. It doesn't matter 
what dynamics you put into 
your playing on the 
keyboard; the computer 
will just trot the notes back 
out at you in strict time. 

The big advantage of this 
way of doing things is that it 
is very easy to edit the piece 
once it is in the computer. If 
you have played a wrong 
note you can step forward 
through the recording one 
note at a time until you 
reach the mistake. If you 
then switch the computer 
nto 'record' you delete the 
wrong note and play the 
right note in its place. 
With the more advanced 



step time sequencers you 
can chain sequences 




For those who are more 
at home on the computer 
keyboard than one of those 
ones with funny black and 
white keys, there are some 
packages which allow you 
to input the note infor- 
mation * in alpha-numeric 
form. 

For those who prefer 
sitting down at the old 
'joanna' then real time 
computer recording is for 
you. This software works in a 
similar way to the step time 
sequencer, except that it 
remembers every nuance of 
your playing style. 

The way it works is to 
divide the computer's 
memory into a lot of very 
short events. When you set 
it going the computer runs 
through these events in real 
time. Anything which 
comes down the MIDI bus 
during this time gets put in- 
to the corresponding 
section of memory. 

In playback, the com- 
puter plays the information 
back at the same rate (unless 
you tell it differently), 
therefore recreating exactly 
what you played into it. 
Once again you can chain 
passages together or overlay 
passages. Unfortunately 




plus on a synthesiser/ 
interface system requires a 
lot of interest in the field of 
computer music. However, 
a couple of recent 
developments give some 
idea of the direction in 
which things are heading. 

Firstly, a large number of 
the synthesiser and 
keyboard manufacturers 
are starting to produce 
stand-alone MIDI modules, 
primarily for use in 
conjunction with other 
synths. These devices have 
all the sound production 
capabilities of a full synth, 
but without the cost of 
elaborate controls and a 
keyboard. This makes them 
ideal for the computer 
based musical enthusiast 
who wants to explore music 
and sound, but who doesn't 
want to pay for a full 
keyboard orientated 
device, most of which he is 
not going to use. These 
modules are starting to 
become available for the 
cost of a few hundred 
pounds. Anyone who has 
observed the way prices of 
computer hardware have 
dropped can see that it is 
only a matter of time before 
they are available for less 




interface built in and 
software is available to use 
this in conjunction with a 
computer. I would be very 
surprised if the next 
generation of Casio 
keyboards does not include 
some degree of MIDI 
compatabifity. With the 
reputation they have 
already got for producing 
quality nome keyboards, 
tney are in an ideal situation 
to bring affordable 
computer music into 
everyone's homes. 

In the end 

The computer has been a 
great equaliser in every- 
thing it has become 
involved with. The beauty of 
computer based music 
systems is that they can be 
extremely tolerant to 
whatever musical level you 
are at. You no longer need 
to be able to play an 
instrument to be able to 
express your musical 
thoughts. All there is 
stopping you now are the 
limits of your own 
imagination. But above all 
HAVE FUN!!! 
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You will probably have read the 
reviews of software in this issue of 
Your Commodore, of games and 
utilities and adventures. What did you 
think? Did you agree with what was 
said? Did you strongly disagree? 

If you like using or playing with 
the latest software for your 
Commodore micro, and you think you 
can write clearly and wittily, why not 
see if your talents could earn you 
some money as well as fame? 

If you would like to review 
software for Your CommQdore please 
fill in the form below and send it, 
along with a sample review of your 
favourite program, to the Editor of 
Your Commodore at the following 
address: 

Your Commodore, 

Argus Specialist Publications Limited, 
1 Golden Square, 



If we think you've got what it takes to 
make our team of reviewers, we'll be in 
touch — you'll get to keep the 
software that you review and you'll 
get a small payment for your efforts 
too! 




Name 



! Address 



! 



Post code. 



Telephone number 



I Commodore micros available 
| Peripherals available 

I 
I 

L. 



Particular area of interest 
Utility 



Games. 
Business 
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SOFTWARE 



Your Commodore's 
monthly overview of 
the software currently 
available for 
Commodore users. 
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THE PROBLEM WITH 
reviewing adventure games 
is that you have to play it in 
it's entirity (if you are going 
to be fair) and then not give 
anything away (or not too 
much at least). Now, if it is a 
good game it must have the 
following qualities to keep 
the player (adventurer) 
enthralled. It should, if itisa 
text adventure, be descript- 
ive and humorous with a 
strong plot. The same goes 
for a graphics adventure 
with the obvious additions. 

Some people argue that 
once you've finished an 
adventure that's it, the 
game's over! This is true but 
with some adventures like 
the Zork Series, they are 
very difficult indeed and 
take a long time to solve. 
The other question is why 
pay the prices people ask for 
adventures when normal 
games cost maybe half the 
price? If a lot of thought has 
gone into it and the 
planning is meticulous, then 
it should be worth the 
money. 

The Dallas Quest is 
maybe one of tne best 
adventure games graphics 
wise, but first of all let me 
tell you a little of the plot. 
You are a world famous 
detective who has been 
summoned to South Fork by 
Sue Ellen. The reason for 
this is that she would like 
you to recover a map that 
describes the whereabouts 
of a very rich oilwell so that 
Sue Ellen can become 
financially independent of 
|.R.. 

As far as Sue Ellen knows, 
the map is in the safe 
keeping of Jock Ewing's old 
friend "Chugalug Jones". 
Now this character is in 
South America running a 




trading post and will only 
give tne map up to the 
person who has the ring 
which Sue Ellen also gives 
you along with the 
photograph of "Chugalug 
Jones' Right now, you 
understand the plot; it's 
nearly "as good as the 
Television programme! 

As with most new 
adventures on the CBM 64 
that I have seen they all have 
some degree of humour 
built in. For example, on 
Dallas Quest there are two 
very obvious jokes. One is 
to do with the owl (no clues 
and the other is wnen you 
get to a Cannibal Village, it 
says something about a feat 
of courage and you 
mistakenly hear him say 
feets of courage and start to 
dance. In this animation, 
three sprites of dancing girls 
are used. 

This conveniently leads 
to the graphics and I must 
say that a great deal of 
thought has gone into it. 
Each movement leads to a 
new high resolution screen 
and I must confess that, as 
the game came close to it's 
conclusion, the screens got 
even better! The pictures of 
things like a giant statue of 
"Chugalug Jones" or the 




'Airport' were very good 
indeed. The only disadvant- 
age in having such high 
quality screens is they take a 
long time to be reproduced. 
Yet again, thought has been 
visibly used because the 
writer has put in the facility 
to switch off the screens so 
as to save time and enable 
you to get to the point 
where you got killed last 
time! 

Now if you have played 
adventures before and 
wished you could save up to 
where you're about to try 
something dangerous, then 
this is the Rolls Royce of 
games in enabling that 



facility. In fact this program 
allows you to save 9 
different games before you 
have to re-save or update a 
copy. When I played it, it 
was used to the full. Along 
with this feature you are 
given the chance to use 9 
clues;'you don't have to but 
you can if need be. 

You will notice that 
throughout this review I 
have not mentioned music, 
the reason being that there 
isn't much use ot S.I.D. chip 
at all and unfortunately 
what little there is does not 
score very highly with me. 

So, finally having got 
through without dropping 
too many hints in this 
review, I must reach my 
conclusion. It is one of the 
best games out on the CBM 
64; it shows that the 64's 
graphic capabilities are 
equal, if not better, than it's 
competitors and also shows 
that the software available 
on this machine is of a very 
high quality and gives credit 
to the programmers, along 
with Commodore. 

And, if all else fails, there 
will be someone to listen to 
your strangled cries of 
anguish and maybe even 
heip you! 

P S.L.F.P. 
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AZTEC CHALLENGE 

* * ★ * 
Cosmi - Audiogenic 
£a.95 (tape) £12.95 (disc) 
CBM64 + Joystick (Cassette 

id Disc 1 

ATTRACTIVELY PACK- 
aged, Aztec Challenge 
comes from the same 
author who wrote For- 
bidden Forest. Previously 
written for the Atari, the 
successful change from one 
machine to the other has 
been achieved. As with 



'Forbidden Forest' a high 
standard of graphics and 
sound have been maint- 
ained throughout the game. 

The game opens with the 
Cosmi fogo which changes 
into an Aztec god's face. 
Then you have the option of 
either a one player or two 
player game. Once sel- 
ected, the screen displays 
the scoreboard and then, 
after pressing the fire 
button, goes into screen 1. 

In the seven screens that 
follow youhaveto duck and 
jump spears on the way to 
the temple. Dodge the 
blocks of stone which roll 
down the temple steps on 
level 2. On level 3, when 
you've got into the temple. 
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you have to run through the 
various rooms, each of 
which have nasty traps to be 
negotiated. Once through 



that you meet the vermin 
that infest the temple; if you 
touch them for more than a 
second the venom which 
covers them will kill you. 

Having escaped the 
creatures, you encounter a 
room with booby trapped 
tiles, a piranha infested lake 
and finally on level 7 the 
bridge which has some of 
the slats missing. Once you 
have completed these 
minor tasks (!), you return to 
the beginning and start 
again, only the game 
becomes a little harder. This 
is definitely one of the best 
games around and I 
recommend it to any 
budding athlete. 

S.L.F.P. 



SSSf^' £12 -9S (disc) 
Wsc Based) 



ANOTHER CLASSIC FROM 
Paul Norman, this has to be 
among my top five 
favourites, along with his 
Aztec Challenge. Although 
the graphics aren't totally 
first class (but very close to 



it) the game itself is 
amazing. The game story 
line is as follows. Apparently 
while walking one day you 
amble into what looks like a 
normal forest. This is a 
mistake because it is a for- 
bidden forest. 

In this 7 level game, you 
encounter more evil 
monsters than you would 
do visiting the Munsters' 
house! The game opens 
with you, bow and arrows in 
hand, ready to meet. . .the 
giant spiders. Once these 
monsters have been 



despatched 
more grisly 



icounter 



you eni 
ily ere 
including Bees, Frogs, 
Dragons and then the 
Phantom. 

It is worth pointing out 
on this level that the 
Phantom also has skeletons 
with it. The skeletons keep 
on coming until you shoot 
the Phantom in the hood 
and when you do hit him he 
disintegrates before your 
eyes. Now you meet the 
snake and finally our hero 
gets to grips with the 
Demogargon himself. 



To make things a bit 
more difficult, while you've 
been fighting these lovable 
creatures, it has been 
getting darker! The 
Demogargon is a difficult 
creature to shoot. . .The 
only time you get a chance 
to take a pot shot is when 
the lightning strikes, 
lighting up the sky. If you 
don't hit him (which is 
likely) well. . . 

A superb game with a 
good music piece and an 
addictive original idea. 

S.L.F.P. 



SLINKY 

* * " r mi 
Audiogenic - Cosnr x 

£8.95 (tape) £1 H 5 ( Sssitte 
and di sc Based) 

THIS CAME COMES FROM 
the same people who 
produced high quality 
packages like Forbidden 
Forest and Aztec Challenge. 
Yes folks, they've done it 
again with Slinky. This game 
is a good quality reprod- 
uction of 'Q*BERT', but 
they have had the foresight 
to put a few enhancements 
into the game. 



As usual with Audio- 
genic/Cosmi games the 
graphics are very good. The 
use of sprites in this game is 
to the full and, in parts, very 
clever. The animations of 
Slinky (a spring) jumping 
from one cube to another is 
superb! Anyway, the actual 
game involves jumping on 
all the cubes and changing 
the colour. To stop you are 
various characters, some of 
which can be useful at times 
and dangerous at others. 
For example, 'Ralph the 
Random Raindrop' can 
make you wet and you can 
then jump faster. However, 
if you are wet and 'Dusty the 
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There are various other 
characters in this game such 
as magnets and a metal head 
which appear from time to 
time. There are a couple of 
drawbacks with this game 
though: the scoring system 
which is a little too complex 
and, also, the fact that you 
can't select a level to 
start on. - 

There is one last additio 
that makes it worth playing: 
when you complete 
screen without losing a life 
a little character runs across 
the bottom and then shows 
you an action replay of how 
you completed it! 

S.L.F.P. 
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'oxford Computer Systems! 
(Software) Ltd. ■ 
Appro* £50-00 disc (uncon-| 
firmed at time of review):| 
j£15.00 Tape 

THE GREAT PRICE DIFF- 
erence between the tape 
and disc version appears to 
be due to the fact that the 
disc version can run 
compiled programs indep- 



endent of the comp/ed 
program. This version 
claims to be a full 
implementation of Pascal 
and, from the time I have 
spent with it, this would 
seem to be true. This version 
also has extra commands to 
enable effective program- 
ming of sound and graphics. 
I enjoyed using them and it 
does indeed simplify things. 
The documentation is very 
good and there is even an 
errata sheet in the manual 



which corrects spelling 
mistakes. This would 
indicate that a lot of thought 
has gone into the prepara- 
tion and presentation of the 
program and manual. Once 
one knows a language it is 
difficult to imagine how 
good a manual isat teaching 
a complete novice. I think 
that although it is clear and 
concise with good demon- 
strations a true beginner 
would need some extra 
books in order to fully 



benefit from what Pascal is 
capable of. Essentially, 
Pascal is intended for data 
handling and, like BASIC, it 
is a high level language. It 
would be wise to consider 
your reasons for wanting to 
(earn Pascal as appx 50.00 is 
no mean amount to pay for 
software which may prove 
to be unnecessary. To sum 
up then if it is Pascal that 
you want then this would 
not be a bad buy. 

D.A.C. 
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NOW HOW CAN BUBBLE- 
bus get it wrong sometimes 
and then come up with ones 
like this which are absolute 
winners? Never mind, but 
seriously now this is good. 
Bubblebus have taken the 
original table Football and 
put it on computer. The 
game that I refer to is the 
one with handles at the side 
which you twirl frantically 
trying to score goals against 
the opposition! 

The way it is played is by 
using either one or two 

joysticks depending on , 

whether you play a friend or become quite fast 
the computer. I don't like 



bubble txj* software 




The 



joystick operation is 
quite difficult at first but, 
once mastered, it can 



the one player game 
because I always lose against 
the computer {same old 



The game is played over 
8 balls and half-time is after 
the fourth ball, at which 



point you change ends. The 
story!), but two players and ball speed 



to 



can also be 
suit expertise. 



you've got the World Cup! changed 

The graphics are very good It's worth the money and I 

on this game as you can hope that they will produce 

move your players from side more old pub games in the 

to side and even watch them future, 

twirl as you kick the ball. ★ ★ ★ * 5.L.F.P. 



EVERY NOW AND AGAIN A 
really good, wholesome 
arcade zapping game comes 
along to completely restore 
your faith in programmers. 
Beamrider is just such a 
game. Operating in three 
dimensional perspective, 
the object of the game is to 
clear the restrictor shield 
that surrounds the earth by 
destroying the enemy 
saucers ana sector sentinels. 
But at what stage you 
actually clear the shield is 
beyond me. The designer 
sends greetings from sector 
26 but to what extent this is 
prowess or optimism I can't 
tell. Me, well I managed 
sector 14 with a fair degree 
of difficulty. The difficulty 
was in mastering the single 



beam movement of my 
gunship that the game so 
obviously requires. Points 
are awarded tor all enemy 
craft shot down and each 
sector is cleared once 15 
enemy saucers have been 
blasted. As every sector is 
cleared, the sector sentinel 
passes across the beams at 
the top of the screen but this 
can only be destroyed by 
using special bombs of 
which you have three. As it 
begins its approach it is 
immediately protected by 
special green blocker ships 
which home in on the beam 
you occupy. Each sector has 
several rejuvenators which, 
if caught, give you extra 
lives with which to fight the 
enemy. 

K.M. 
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r DECATHLON 

★ * * * 

Activision 
£9.99 
CBM 64 



YET ANOTHER ARCADE 
winner from Activision 
aimed al all those frustrated 
athletes with a hankering 
for the Daley Thompsons. 
Featuring all ten events of 
the real Decathlon - 100, 400 
and 1500 metre races, long 
jump, high jump, pole vault, 
javelin, discus, shot put and 
110 metre hurdles — this 
game gives you the 
opportunity to compete for 
the supreme accolade of the 
world's greatest compu- 
athlete. Although the game 
can be played against the 
computer, it is best played 
against a friend in order to 
introduce a true and 
necessary competitive 



element into the pro- 
ceedings. Just as in the 
proper event, points are 
awarded depending on the 
distance thrown, the height 
jumped or the speed with 
which a race is run. The 
graphic representations of 
each event are nothing 
short of superb and coupled 
with a crowd that gives you a 
standing ovation when you 
break the 1000 point barrier, 
it all goes to make a game 
that is difficult not to enjoy 
although may seem a little 
too sedate at first. But be 
warned. It is extremely hard 
on the joystick. Running 
and approach speeds are 
achieved by furiously 
knocking the joystick from 
side to side. Even if your 
joystick doesn't give out at 
some stage, your wrist is 
bound to be struggling long 
before the final 1500 metre 
slog. 

K.M. 



PESKY PAINTER 

★ * * * 
Super Sott 
£6.95 

CBM64 t Joystick (optional] 
Based) 

THIS IS A VERY GOOD 
version of a very good 
arcade game. Pesky Painter 
is a new version of a game 
called Amidar. Originally an 
arcade machine game when 
produced for the Atari VCS 
machine, finally it has come 
to the Commodore. 

For those who aren't 
familiar with the game, a 
description is in order. Peter 
the Painter has to clean the 
spots of dirt off the palace 
walls but Peter is, unfort- 
unately, lazy. The king of 
the palace tells his servants 
to keep an eye on him and if 
Peter stops for a brief 
moment he gets thrown 
out. 

Once the Palace is clean, 



Peter has to feed the king's 

Eet. To accomplish this, you 
ave to choose the right 
route through the maze (I 
won't say how!) and when 
the pet is released it will go 
the route you have chosen. 

The next screen issimilar 
to the first, except that you 
now have to paint the walls. 
The way Peter does this is to 
run round the outside of 
each square. When the 
square is completely cut off 
from the next by paint it fills 
in and you get the points 
inside that square. There is 
also an incentive, in the 
form of the following: if you 
fill in the four corner 
squares you get the chance 
to catch the guards carrying 
more paint. 

Good graphics have 
been used on this game 
along with a single catchy 
base line, which is now in 
my head! 

S.L.F.P. 




FRANTIC FREDDIE 

*.**»* 
Audiogenic 

£12.95 



WHEN THE PROGRAM IS 
first loaded the screen 
displays the top ten high 
scores table along with the 
credits, and credit is 
definitely due to the two 
gentlemen who designed 



game with a 
humour", and 
aeree with that 



this game. 

It says on the package 
'Frantic Freddie' — ' Y A 
sense of 
I would 
statement. 
The game has an ongoing 
music track which has some 
old rock classics, such as 
Queen's 'A crazy little thing 
called love' and E.LO's 
'Don't bring me down'; it 
also includes a little ol' 
ragtime as well. 



The game itself seems 
simple enough to start with 
but it isn't so: Frantic 
Freddie has to collect all the 
gold on the screen but he 
has to avoid the Greeblies 
who own the gold. To 
accomplish this task Freddie 
has to run up and down 
telegraph poles (he works as 
a telephone engineer) on 
the various levels of the 
screen. 

When two screens have 



been completed, a brief 
interlude of a cartoon 
sequence with the afore- 
mentioned E.LO. music is 
completed leading you into 
the next two screens. I won't 
describe what happens in 
these cartoons but it you get 
a chance to see it, it's well 
worth it. 

A stunning graphics and 

music game worth playing. 

■ 

S.L.F.P. 



E 



SOFTWARE 



COMMODORE 64 



ter 




COULD THERE BE A 
Liberal revival? Might 
Kinnock slip on another 
seaside banana skin? And 
could Maggie be forced to 
eat her pearls of wisdom? 

As a game of strategy 
Westminster has it all, even 
an independent party to 
occasionally upset theapple 
cart. Accommodating up to 
four players each of whom 
takes charge of one of the 
political parties, West- 
minster has the feel of a 
computer board game 
about it. The object of the 
game is simply to win the 
General Election which is 
achieved by canvassing the 
60 constituencies and 
spending the campaign 



funds allotted to you by 
Central Party Office as 
wisely as possible on the 
campaign trail. Battle 
commences with £8000 
stashed away in your coffers 
for which every £100 spent 
in a constituency can be 
expected to gain you 
between 95 and 105 votes. A 
personal appearance in a 
constituency will automat- 
ically gain you between 475 
and 525. Seats are only 
considered to be safe once 
you have a lead of at least 
1000 votes over your rivals. 
Additional funds from 
Central Party Office are 
allotted at every half and full 
constituency circuit 
completed. All campaign 
funds should be used wisely 
with each player ideally 
broke at the end of the 
number of canvassing 
rounds chosen at the 



beginning of the game. 
Apart from the 60 main 
constituencies there are 15 
random outcome boxes 
which can gain or lose you 
funds and votes or enable 
you to visit 3 margina 
constituencies or any of the 
60. Every ten rounds of 
canvassing an opinion poll 
forecasts the result of the 
election. However, come 
the day of reckoning each 
party can gain or lose up to 
500 floating voters which 
can throw the polls out 
completely if a lot of the 
seats are marginal. Al- 
though almost entirely a 
textual game with the 
minimum of graphical 
representations, West- 
minster is an enjoyable 
game of strategy which 
brings out the baser 
elements of political rivalry 
requiring a tactical 
understanding that is 
relatively simple to master. 

K.M. 



WIDOWS REVENGE 
* ★ 

Bubblebus 

£6.99 

CBM64 + Joystick (Cassette | 
sed) 

THIS IS, YET AGAIN, 
another Centipede game 
and it is from the same 
company who released 
Exterminator for the 64, 
which is again a Centipede 
Clone. Widows Revenge is, 
however, different in some 
aspects in that the 
Centipede is now a large 
amount of Spiders and these 
Spiders shoot back! 

In all fairness to the 
programmer, the game is 
very good. It does nave an 
addictive quality and the 
raphics are of a respectable 
eve!, but I really do think 
that Bubblebus should have 
released either Exter- 
minator or Widows Re- 
venge, not both. 

The game itself is about a 
bird which lays eggs. Now, if 
one of these roaming 
spiders hits the eggs it stops 
and shoots at you. The main 
object of the game, 
therefore, is to eliminate the 
spiders and also shoot the 
bird (which will return to 
the screen after a short 
period of time). To gain 
points in this game you have 
to shoot the eggs and shoot 
the spiders, birds and 
anything else that comes 

a '° ng - S.L.F.P. 




HUSTLER 
* * * 
Bubblebus 
£6.99 

+ 




oft ware reviews 




COULD THIS BE THE OLD 
Atari game converted for 
the 64, you may ask? The 
answer is yes and it is a little 
surprising how sedentary it 
now appears. Perhaps it is 
ow finally beginning to 



maximum score of 1000 
points spread over the three 
events. The first event which 
carries a four hundred point 
maximum score is the 
slalom. Here you have to ski 
the course paralleling left 
and right to take in the 
gates. For each gate taken in 
points are scored and there 
is a margin for error of three 
gates. Miss three and you 
are immediately disquali- 
fied. After the slalom comes 
the ski-jump. Accelerating 
down the ramp you must 
take off at the encf and land 
on you skis without 
tumbling over in order not 



to have your score 
penalised. You are in 
complete control of the 
skiers acceleration, take off 
and landing. The downhi 
carries the biggest maxi- 
mum score of 500 points. 
Here you have to ski down a 
special course avoiding the 
trees and jumping over all 
obstacles that get in your 
way. At the end of it all and, 
doubtless without comple- 
teing a course properly, you 
will emerge with a pretty 
lousy score with the game 
programmed to add insult 
to injury. 

K.M. 



MXoiiNTcOTTTUTOR 
^Generation So(t«are 

£14.95 
CBM64 

TWO TAPES AND A 
manual make up this 
package, with a different 
program on each side. The 
manual is not a nice thing at 
all; it looks as if it has been 
thrown together on a 40 
column printer and pushed 
between a glossy cover. The 
information given in the 
manual is scant but what is 
there is accurate. I feel 
another book would be 
required by the beginner in 
order to fully explain what is 
going on. A review is a very 
personal thing and some- 
thing that is enjoyed by one 
person may be hated by 
another. To me, the 
programs were excellent. I 



enjoyed the very original 
teaching methoa and the 
ability to step through a list 
of mnemonics with an 
explanation of what each 
was doing was really very 
good. It is easy to go back to 
Rttle bits that you did not 
quite understand and just as 
easy to go forward if you 
come across things you 
already know. This is the 
first machine code tutor that 
I have come across that 
reallv uses the machine as a 
teaching aid. My only 
criticism with the program is 
that at times the choice of 
colours makes some parts of 
the program hard to read 
but that is all. It will not 
teach you machine code in 
just a few hours but with 
perseverance it should 
prove an invaluable aid in 
teaching some of the finer 
points of writing in machine 
code. D.A.C 



THIS IS A GOOD GAME 
for pool enthusiasts or for 
people who just want to 
potter about on the pool 
table. In this particular 

f>ackage you get six games 
or the price of one. Games 
which include three one 
player games and three two 
player games. 

I must confess that I am 
not a very good pool player 
and can never get the balls 
in the pockets (except the 
white!), so when I started to 

iilay it was with reserved 
eelings. My feelings were 
magnified further with the 
presentation and the 
graphics on this game. But 
the actual game content 
made up for this. 

Obviously a lot of 
thought has gone into the 
various games contained in 
this program with selections 
such as — put any ball in any 
pocket being easy to cope 
with or at the other end of 
the scale — put each ball in 
its own pocket. To make 
things easier, at the bottom 
of the screen there is a 
potting strength meter and 
the cue is represented by a 
cross which you line up with 
the shot you have rn mind. 

S.L.F.P. 



show its age. 

The object of the game 
is to guide Pitfall Harry 
through the jungle to 
find and collect 32 pieces of 
treasure including diamond 
rings, money bags and gold 
and silver bars. All this has to 
be done within a 20 minute 
time limit. Harry actually 
starts the game with 2000 
points tucked under his 
belt. Every time he falls 
down one of the holes 
hidden in the jungle he 
loses 100 points and, 
similarly, every time he gets 
run over by one of the 
marauding logs. He also 
starts the game with 3 lives 
but there are several ways 
that he can lose them as 
well. Scorpions and cobras 
have to be avoided at all 
costs as do the crocodiles, 
although Harry is agile 
enough to jump on their 
heads when their mouths 
are shut. There are also the 
swamps, tar pits and 

Siicksand to avoid al- 
ough handily placed 
swinging vines can provide 
the necessary escape route. 
To find the treasure, Harry 
has to use the underground 
passages as well as the 
jungle. . .but rather you than 
me mate because I just 
found the whole thing a bit 
too damn silly. 

K.M. 




PEGASIS 
CBMM + Joystick (Disc 



IN THIS GAME FROM 
Audiogenic we are taken 
back in time to the days of 
myths and magic. The 
particular myth we are 



concerned about is that of 
Pegasis the winged horse. 

As always in these 
trouble times there are the 
good guys and the bad guys. 
You are, of course, the good 
guy in white and the bad 
guys are in black. The idea 
of this game is to knock the 
bad Pegasis riders from their 
mounts without being 
knocked off yourself. To 
make life a little more 



difficult, if you hit the riders 
from underneath you fall 
off. The other drawback is 
that you will usually be out- 
numbered 2 to 1 or, as you 
progress through the levels, 
3 to 1 or 4 to 1! 

This game can be played 
with one or two players so 
team work or strategy 
should be planned care- 
fully. Back to the game and, 
as the levels increase, there 



will be extra hazards to 
overcome. For example, on 
level 5 you meet a dragon 
and on level 9 you meet a 
buzzard. 

The game is quite good 
with excellent graphics. The 
sprites being used are very 
detailed and the wings of 
the horse flap with the 
movement of the joystick. 

S.L.F.P. 



SOFTWARE 




THIS IS A RACE GAME 
with a difference and the 
difference is that it is 
difficult. The idea of the 
game is to get as far as 
possible in the twenty levels 
while collecting as many 
points as possible. 

The collection of points 
can be done in many ways. 
Firstly, just by driving you 
accumulate points as long as 
you don't crash. Then the 
other ways are as follows: 
you collect points by 
bumping or crashing your 
fellow drivers' cars or by 
only bumping them on the 
particular level you are on. 

The level you are on also 
dictates which obstacles you 
have to overcome, from 
relatively simple levels at 
the beginning to totally 
insane levels later on in the 
game. Some obstacles I 
encountered, like the road 



bubble bus software 



bubble bus 
software 




stopping and having to 
jump from one island to 
another to reach the other 
side, proved too much for 
my fingers and joystick! 

The graphics aren't the 
best in the world but it isstill 
quite addictive. 

S.LF.P. 



IN RELEASING 'FLYING 
Feathers' I think someone 
has dropped an egg! It isn't 
the best game I nave seen 
and even though it is an 
original or relatively original 
ideas, it lacks the all 
important 'pzaz', that extra 
something that makes it a 
game worth remembering. 

The idea of 'Flying 
Feathers' is to stop the 
marauding eagles from 
taking all your fish. You 
being the gamekeeper 
means it's your job to shoot 
the eagles (no wonder they 



are endangered!) and save 
the fish. Occasionally a duck 
will quack its way across the 
bottom of the screen. This 
signifies that you have been 
awarded an extra fish due to 
your increasing score. 

It appears that a lot more 
could and should have been 
done with this program as 
the graphics aren't exactly 
superb and it is a very slow 
starting game. I must 
confess that I felt more sorry 
for the poor eagles than I 
did for the blood thirsty 
gamekeeper. 

This game has eight 
levels of play with levels 4-8 
allowing you to shoot as far 
or as close as you wish. This 
offering from Bubblebus is 
definitely not for the animal 
liberationists! 

S.LF.P. 



Software reviews 



SYSTEM V. 

Craig Communications 
£9 95 

CBM64 (Cassette o rPM 

THERE HAS BEEN SOME 
misconception in the 
general software market 
that the above title was a 
utility. Far from it, it is in fact 
a game. The basis behind 
the game is that a friend's 
company has been ripped 
off by Reako, another large 
company which has been 
infiltrated by organised 
crime. It's your job, by using 
System 15000, to retrieve 
$1,500,000 dollars and 
return it to your friend's 



bank account. 

How do you do this? 
Well, with the aid of this 
System 15000 which is a 
telephone modem package 
(not a real one!) you phone 
various computers and gain 
access to special data. The 
real fun is when you find 
that the only help you have 
to start with is a telephone 
number of a Polytechnic 
and the password for a 
Company. 

Two points to remember 
about this game is that it is 
very original and it's very 
frustrating! There are a 
couple of disadvantages, 
the first being that there 



aren't enough instructions, 
after all not everyone 
knows, how to operate 
a modem. The other is, 
whilst playing this game, 
there are certain times, 
when the police are 
checking the modem link 
and you have to go offline 
for a long time, a little 
excessive perhaps! 

I recommend you play 
this game if you can. It could 
become a cult game in years 
to come and listen to the 
dialing tones as they are 
relevent to whichever 
country you are calling at 
that time (talk about detail! 



JACKPOT 

★ 

Mr Chip Software 
£5.50 
CBM64 

TO REALLY ENJOY THIS 
game you have to be a 
complete fruit machine 
fanatic and, quite frankly, I 
can't believe that anyone 
who is that kind of fanatic is 
likely to be messing around 
with computers. In short. 



Jackpot is a dodo of a 
computer game. But still, if 
cherries, lemons and plums 
be the food of addiction 
then play on. To win the 
game you have to turn your 
£100 stake monev into £250. 
Each spin of the four wheels 
costs a mere £1. Wins can be 
achieved two ways, either 
by lining up successful fruit 
lines or by the numerical 
value of the win line 
exceeding six in which case 




BOZO'S NIGHT OUT 
* * 

Target Software 
CBM64 

IT IS YOUR TASK TO SEE 
Bozo safely home from the 
boozer where he has been 
swilling pints and pints of 
wobble juice providing, that 
is, that you want to. There 
are two ways you can guide 
him home — the long way 
and via the short cut. The 
long way home is also the 
obvious way, along the road 
and Bozo's home can be 
reached either by turning 
left or right out of the 
boozer. The road is full of 
temptingly pretty girls 
desperate to stop Bozo From 
making it to his destination 
and other obstacles such as 
marauding grannies and 
arrest-happy policemen. 
Bumping into any of these 



you are entitled to one or 
more shuffle wins. A hold 
facility enables winning 
lines to be more easily 
achieved and a gamble 
feature enables winning 
lines to collect anything 
between £3 and £100 
depending on your nerve. 
In a nutshell, that is it. The 
verdict. . .well it has to be 
purely for the fruit and 
nutcases among you. 

K.M. 



E5JERMINATOR 

Bubblebus 
£6.99 

CBM64 + Joystick 



IERE IS AN EXCITING 
cover on the front of this 
software package depicting 
a space age man shooting a 
giant worm! But when you 
put two and two together 
you've got an old idea in a 
new package. 

It must be said that the 
version of Centipede which 
I have on my computer by 



Bubblebus is quite well 
written. It contains 
extensive use of graphics in 
the form of sprites with the 
inclusion of such creepy- 
crawlies as mosquitos, 
scorpions and tarantulas 
and even an eagle (not as 
much a creepy-crawly but 
still a hazard just the same). 
The sound was also 
extensively used, maybe a 
little too much but the 
programmer has added the 
facility to switch off the 
effects. 

Also included is a pause 
button, just in case the 



phone rings while you are 
playing for that most 
important high score. The 
high score is displayed at the 
top of the screen through- 
out the game. If you passthe 
high score when you finish 
the game, you can type your 
name in and fame is yoursat 
last. 

Even though it is a copy 
of Centipede and that game 
is well known there seem 
to be the barest essential 
instructions. But every good 
game hasto havean Achilles 
Heal! 

S.L.F.P. 



people can result in the loss 
of his reserve pints of 
wobble juice. Losing all five 
spare pints will lose Bozo 
the game. Alternatively, 
there is the short cut 
through Weirdo Park where 
there are some far more 
unpleasant obstacles to 
avoid. Hiding behind the 
vegetation has its advan- 
tages here. Once home, you 
can either end the game or 
simply start all over again 
with Bozo tanked up with 
more wobble juice with the 
object of recording the 
highest score in the 
infamous League of 
Inebriates. Bozo's Night 
Out, I have to admit, may 
not be an entirely 
captivating game as it tends 
to be repetitive almost to 
the point of being 
somewhat boring but it 
does have some very good 
graphics which the makers 
claim to be in 3D. But then 
graphics alone do not 
maketh a game, so on this 
front Bozo does not rate 
much more than the joker 
he is meant to be. K.M. 



E 




Grand Prix 



THIS GAME IS A GRAND 
Prix simulation with a dif 
ferent twist- Being totally 
confident of your driving 
ability, you have anticipated 
your win in advance and 
celebrated before the 
race! As a result, you 
are drunk (with alcohol, 
not success!) and you end 
up driving the wrong race in 
the wrong direction! 

You have to try to dodge 
other racing cars coming 
towards you and also avoid 
oil slicks on the track. At the 
same time (if your co- 
ordination can stand it) you 
must try not to crash your 
car into the side of the road. 
Your task is to complete 
fifteen laps unscathed. The 
controls are: Z — left, M — 
right. 

Dont forget, you are 
only allowed three crashes, 
so get out there behind the 
wheel and drive the race of 
your life 





FORMULA 




INITIALIZE SPRITE 
PRINT LINE OF TRACK ETC 
GET KEY PRESSED 
MOVE CARS 
SOMETHING IN ROAD? 
CRASH ELSE NEXT LINE 
CRASH SPIN OUT 
THREE CRASHES? 
END.ELSE START AGAIN 
DATA 



0-9 
10 - 54 
100 

110 - 130 
140 

100 - 240 
500 - 580 
1000 

1000 - 1050 
9000 - 9120 



SP = SPEED 

LA = NO. OF LAPS 

OS = OBSTACLE (OTHER) 

C = OBSTACLE (CAR) 

SK = SKILL LEVEL 

P= POSITION OF 

OBSTACLE 

L= NO. OF CRASHES 

X = YOUR POSITION 




Program Listing 



1 Wl-34276 ^34273 LI -34272 81=54277 P0KE54296, 10 

2 "2=54283 H2=54280: 12-54279 82-34284 w,:J *" t " lw 

3 W3=54290 H3-54287 ! 13-34286 i 83-34291 

i ll^.r'i,* F0RMULfl **** BV UILLI8I1 « SIMON FONG 

I PR!"^'^ e a^..T^^4?"^S N o™°" : P ° KE ' 3281 ' 0 ™« 3 ^ •'*•««• 

s ^s^^'iv^^^r port ™ 

fl mraofi' If' If' ?f- '26-226, 126.235,8,56,56,56,56,36,56,0 

I D8TA14 14 ^8 ^R?lf iff'^oo'^in' J^; 58, 8,0, 192, 192, 192, 192,252, 172 

21 P0KE53281 , 5 ■ POKE53280, 5 : POKEV+22, PEEK<V+22)0R16 : PR I NT "T' 
26 FQRflD"12344TO12531:P0KERD,e:NEXT 

2? PRINT"fl" ; : F0RN=IT025'PRrNT">MB»MMii|IIi»ti»M»MMIT" 'MFyT-fl-PF»fu*Qi \ 

29 PRINT ^ttniWiUMMqilCT*^ , 

I? S K i W 1 ' 0 : P0KEU 1 ' 1 29 : FOKEH 1,3: POKEL 1 , 1 03 : POKEfl 1 , 1 90 
l\ dSIJI P0KEW2. 33 P0KFH2. 3 : P0KEL2, 8 P0KEA2 . 190 

34 IFCR>0THEN42 

35 IFINT(RND<1)*10+1)<?*SKTHEN47 

36 IFRND< 1 K. 95THEN41 

3? 0S=1 P*INT<RND(l>»n + l) 

?2 !^' = 'I HENPPINTSPC<P:, ' h; ^"- : OS-2:GOTO40 

39 IF0S=2THENPRrNTSPC<P>;";iM", OS=0 

40 IFCR=0THEN4? 

41 CR=l P«INT(RNDM>*10+1) 

42 ;PCR=lTHENPRINTSPC<P>^'W?a=tBB"; :CR*2G0T047 

43 IFCR^THENPRINTSPCfP^'-KDE", :CR=3 G0T04? 

44 IFCR=3THENPRINTSPC<P>."iF3jlH", CP=4G0T047 

45 IFCR*4THENPPINTSPC(P>;" - j : CR=5 G0T047 

46 IFCR=5THENPRINTSPC(P>," - ; ! CR*0 

47 ftfi=NOTPEEK(56320)RND13: IF<AflAND4>THENX»X-4 
49 I F < ARAND8 > THENX=X+4 

51 POKEV. X: POKEV* 1. 100: IFPEEK<V*30=1TH£N59 

52 [FLAC38e-<SK«2)THEN0OTO28 

53 PRINT "H" : POKEV, 0 : FORN*8TO240STEP20 1 P0KEU1 . 0 ! P0KEU1 . 1 29 ! P0KEH1 N 

FONG- EV+24 ' 201 p OKE53231.0:POKE53280.0 PRINT":** FORMULA ONE - : WILLIAM 4 SIMON 

58 GOTOTS*™ V0U ' VE C0MPLETED THE GAME ! " -PRINTTftBK 15) "BIWKRRSH "L 

59 D = -l : IFRNDC 1 X. 6THEND=1 

-? £!!2 U i ' 2 : P i! KEU 1 ' 1 29 1 P0KEH 1 ' 43 : POKEL 1-137: P0 KEft 1,190 
U ' S : 5EI!£ ' 5 : P0KEH2 ' 1 08 : P0* EL 2 - : POKEA2 . 1 90 

63 ^<U8?I«MD-1 EH3 ' 43:P0KEL2f 137 P0KEfl3 ' '2 : PORN-108TO200:X-X + <D*4> 

64 IFXM83THEND— 1 

S P^SX' * POKE V+ 1 , N : H=N*2 : X»=X*4 : POKEV. X : POKEV* 1 , N : X-X-4 : N-N-2 NEXT 
66 X-150 POKEV.X POKEV*1.100X«L*1IFL=3THEN69 

68 00T027 31 ' 6 1 PRINT " n " : OS " 0 : CRs0 : POKE33280 , 5 s P0KE54272 . 18 ■ P0KE54273, 1 

it ESlSJ £^ ' ?!■ JSff 54273 * 1 7 P0KE54272 , 6 : P0KE54273 . 0 : P0KE54278 , 0 

l\ ' i S i,P > C , KE5427'7, 236 : P0KE5427S, 236 : P0KE5427'6 , 33 

/2 ^uKE54273,7 P0KES4272.53 : PRINTTAB<8)"*IIir/0U CRASHFIi THPFF TIMF^I" 

2 SiK^ES? PRESS FIRE BUTT0N POR ANOTHER GO* $ 

74 FORN«240TO0STEP- 1 P0KEW1 , 0 : P0KEU1 . 33 : P0KEH1 , N : POKEL 1 . N+ 1 0 1 POKEA 1 56 

75 POKEW2.0 POKE W 2.33:POKEH2.N ; pOKEL2.N*I0:POKEA2756 P0KEA1.56 
■7% cSo E , W ^;^ P0KEW3 ' 33 : p 0KEH3. N/2 : POKEL 2- N/2 i POKE A3. 56 : NEXT 

81 GOTO80 

551? i Sl 255 ' I92 ' 3 ' 255 ' 9' 4 ' 228 

83 DATA 64. 4, 220. 64, 4, 220. 64, 3 

84 DATA 239. 0, 3, 155, 0, 3, 87. 0 

2 £212 3 ' 171 • 0 ' 3 ' 87, 0 - 3 - 223 

86 DATA 0. 3. 255, 0, 3, 235, C, 3 

252. 0, 0. 252, 0 
1. 49, 0, 1. 49 

0, 0, 0, 0 



87 DATA 255. 0. 0, 

88 DATA 1, 185. 0. 

89 DATA 0, 0. 252, 
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Book Title: 

Data Handling on the 
Commodore 64 Made' 
Easy 
Author: 
James Gatenby 
Publisher: 
Granada 
Price: 
£5.95 

Mr. Gatenby's book appears 
to be yet another introd- 
uction to the BASIC 
programming language, this 
time under the guiseof int- 
roducing the reader to the 
world ot data processing. It 
starts by allaying the 
reader's fears that any 
knowledge of mathematics 
is needed to write data 
handling programs and 
promises that, with this 
book to guide you, you will 
be able to design programs 
to store large amounts of 
data, display the data on the 
screen in an attractive and 
readable way, search the 
data for particular items and 
print out the relevant 
information and sort, 
update and amend the data, 
all at a speed to make 
manual systems redundant. 

The book introduces the 
reader to the most basic 
tenets of computing: terms 
such as 'programs', 
'microchips', 'cursor' or 



prog 



ram commands such as 




LOAD', for example, are 
explained. The greater part 
of the rest of the book 
seems to be devoted to 
teaching the reader BASIC 
in conjunction with using 
BASIC to create data 
handling programs such as a 
telephone directory 
program, one of the 
examples given by Mr. 
Gatenby. The latter chapters 
cover the areas of 
programming more rele- 
vant to data processing such 




as searching, sorting, 
modules, menus and file 
handling. The book 
concludes by advising the 
reader on how to extend his 
system by adding to it 
peripherals such as a disc 
drive or printer. 

To conclude, this book is 
a clear, concise intro- 
duction to the world of 



processing data to produce 
useful information. How- 
ever, I think it is tailored 
really for the novice 
programmer: anybody with 
a relatively sound know- 
ledge of BASIC who wants 
to explore the Commodore 
64's data handling capa- 
bilities should turn to the 
latter chapters of the book. 



Book Title: 

The Last VIC-20 Book in 

the World 

Author: 

Tony Noble 

Publisher: 

Sigma Technical Press 
Price 

£5.95 

TO MANY CHILDREN 
(and adults, too) the words 
'learning' and 'fun' aren't 
usually synonymous. Mr 
Noble sets out to crush this 
idea with his book which 
claims to make education 
fun by allowing his readers 
to learn through game-type 
situations. Children may 
learn in their own time, 
u n pressurised by the 
classroom atmosphere. 

The games cover such 
diverse aspects as arith- 
metic, algebra, spelling, 
geography and French. 
Titles such as Galactic 
Adventure and Nessie the 
Loch Ness Monster may 
deceive the reader into 
thinking this book is jam- 
packed with run-of-the-mill 
computer games but, 
behind a facade of space 
ships and monsters, the 
reader is encouraged to 
improve his geometry or 
logical thinking. Other 
games included are 10 
Green Bottles (to test your 
algebra), Word-Find (to 
improve your vocabulary, 
spelling and letter mani- 
pulation) and Crack-the- 
Code (to test your logic). 
Purely for younger children, 
exercises such as Odd- 
One-Out (to test visual 
discrimination^ counting 
games are provided. 
Improve your French with 
Parlez-vous Francais or your 
multiplication with the 
brain-twisting Multi 
Marathon. Lessalluring.and 
more self-explanatory, titles 




include Geography and 
U.S.A. Quiz. 

So, say 'Goodbye' to 
stuffy classrooms and dusty 
textbooks and delve into 
'The Last VIC-20 Book in the 
World'. 





Book Title: 

Commodore 64 Disk 

Companion. 

Author: 

David Lawrence and 

Mark England 

Publisher: 

Sunshine Books 

Price: 

£7.95 

THIS IS A BOOK THAT IS 
long overdue. It seems that 
Commodore have no 
intention of updating their 
own manual, and the sheet 
of corrections they 
promised to send me have 
not yet shown their face. 
Sunshine books have done 
it. A well written, easy to 
understand book which 
takes away the mystery of 
relative, user, and program 
files. It is easy to just dip in 
and find out what you need 
and try it. It usually works. 
The demo programs are not 
quite up to the mark though 
and I feel that some users 
may get bogged down 
when they try to step 
through what each program 
is doing, but their 
explanations make up for 
that. If you have a 1541 drive 
and are still having 
problems then this book 
will save your sanity. A little 
expensive at 7.95 but I think 
I spent more than that on 
aspirin when using the 
Commodore manual. 
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Book Title: 

Advanced Machine 
Code Programming for 
the Commodore 64 
Author: 

A. P. Stephenson and 

D.J. Stephenson 

Publisher: 

Granada 

Price: 

£7.95 

THIS IS NOT SO MUCH A 
book for the machine code 



beginner but for those of 
you with a sprinkling of 
machine code knowledge 
which you wish to build 
upon; the authors do claim, 
however, that, so long as 
you've got to grips with 
BASIC and are prepared to 
put in a lot of hard work, this 
book may be used as an 
introduction to machine 
code. Most of the material 
contained in the book may 
be used with the 6502 
processor which is similar to 
the Commodore's 6510A 
processor. 

Throughout the book, 
the text is illustrated with 
many examples including 
full listings accompanied by 
hex dumps. An assembler is 
needed to master machine 
code; the MIKRO 64 
assembler has been used to 
develop the programs listed 
in this book. Each chapter is 
concluded with a succinct 
and useful summary of the 



chapter for quick and easy 
reference and, so as to 
check your progress as you 
plough through the book, 
short tests (with answers at 
the back of the book) are 
provided. 

The book starts by 
assessing BASIC, compilers, 
interpreters, ROMs, RAMs 
and other general topics 
and moves on to discuss the 
6502/6510A microproces- 
sor, various modes, entering 
and assembling code. It 
then covers the area of 
programming in which the 
advantages of machine 
code over BASIC really 
come to the fore, namely 
sort routines, high- 
resolution graphics, sound 
and, finally, an outline of 
TTL logic for those readers 
whose interests extend 
beyond mere program- 
ming. 

Not so much a straight- 
forward introduction to 




machine code, this book is 
rather the serious program- 
mer's guide to mastering 
machine code language on 
the Commodore 64. 



Book Title: 

Commodore 64 Disk 

Systems and Printers 

Author: 

Ian Sinclair 

Publisher: 

Granada 

Price: 

£9.95 



THE BOOK'S OUTWARD 
appearance is bright and 
eye-catching with a 'comp- 
uters in space' design 
adorning the front cover. It 
provides the Commodore 
user, in particular the disc 
system novice, with inform- 
ation on disc systems and 
printers available for use 
with his machine. As well as 
assessing the disc drive, the 
1541, and disc systems 
peculiar to the Commodore 
64, the book covers the 
commands to be used with 
the disc systems, primarily 
LOAD and SAVE, various 
disc utilities and, in greater 
detail, the filing actions, an 
integral part of business and 
database applications for 
which disc systems are 
argely required. For those 
of you who do not merely 
intend to use your disc 
system as a means of storing 
programs and data, but wish 
to master the techniques of 
copying and deleting files, 
backing-up discs, writing 
machine code disc routines 
or reading data from dama- 
ged discs, Mr. Sinclair's 
book provides you with the 
knowledge to fulfil these 
highly important functions. 
A whole chapter is devoted 
to a database type program 
which comprises a long 
listing followed by a detai- 
led explanation. The last 
chapter offers information 
on the various printer 
available for use with th 
Commodore 64 and summ 
arises the ways in which 
(and the success with which) 
they fulfil their function. 

To conclude, the author 
believes, quite rightly, that 
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disc systems are a must for 
the serious programmer 
due to the greater memory 
capacity they append to the 
computer. "Commodore 64 
Disk Systems and Printers" 
includes a few (maybe too 
few) clear and succinct 
diagrams. The listings thro- 
ughout the book are made 
easier to follow by replacing 
the usual indistinctive Com- 
modore graphic symbols 
with CHR$(n) commands. A 
selection of the usual 
appendices are provided 
covering, for example, 
Random Access Files, lists of 
commands and hardware 
suppliers. 





Book Title: 

CBM 64 Programs 
Volume 1 
Programs By: 
Richard Franklin 
Edited By; 
Nick Hampshire 
Publisher: 

Duckworth Home 

Computing 

Price: 

£6.95 

THE COMBINED EFFORTS 
of Mr. Franklin and Mr. 
Hampshire have produced a 
wide selection of programs 
to be keyed into your CBM 
64. Games, utilities, music, 
graphics, sprites and user 
defined characters, and 
functional programs are all 
covered in this book. 

From an introduction to 
graphics characters and 
machine code routines, the 
book allows you to boldly 
go where probably many a 
Commodore 64 user has 
been before — into space, 
this time with a fairly 
comprehensive version of 
Star Trek. Other games 
included, none of them 
highly original, are 
Hangman, Landmine, Fruit 
Machine, Car and Maze. 

But it's not all fun and 
games. A useful section is 
included on Hi-Res graphics 
containing such gems as 
programs to plot bar charts 
in multi-colour, to display a 
three-dimensional graph in 
standard Hi-Res and to 
display the time as input 
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from the user in the form of 
a 24 hour digital clock. 
Keyboard Synthesizer 
allows you to exploit the 
music capabilities of the 
Commodore 64 by using the 
keyboard as notes. Other 
utilities include programs to 
change the reserved words 
of the Commodore 64, to 
convert machine code 
programs to decimal data 
statements and add them to 
the program and to store 

i»ersonaMnformation in the 
orm of addresses or diary 



entries in the program. The 
book ends on a note of 
adventure with Will O' The 
Wisp. 

You will need a degree 
of care and patience to 
enter some of the lengthy 
listings contained in this 
book. Having crossed that 
hurdle, although most of 
them have been seen some- 
where before, you will find 
here a broad selection of 
programs, some useful, 
some entertaining, for your 
Commodore 64. 




Book Title: 

Adventure Games for 
the Commodore 64 
Author: 
A.J. Bradbury 
Publisher: 
Granada 
Price: 
£6.95 

HAVING EXHAUSTED THE 
software industry's stock of 
adventure games for the 
Commodore 64 and 
consequently having 
realised that, with the 
programming know-how 
and one or two bright and 
original ideas, you could do 
better yourself, here is the 
book to get you started. Not 
only novices but even 
experienced programmers 
wishing to make their 
adventure programs a 
viable financial concern 
should find this book useful. 

The book commences 
with a potted history of the 
computer adventure 
program and lists, and 
expands upon, the most 
salient points to remember 
when creating your own 
adventure. Before churning 
out reams of code, the 
adventure story program- 
mer has to have a story; the 
book goes on to guide the 
reader in devising a suitable 
storyline and in creating the 
characters to participate in 
the adventure. The reader is 
shown, step by step, how to 
build his adventure 
program adding graphics, 
words and sound until the 
completed adventure game 
eventually takes shape. 
Many examples and sample 
programs are included 
throughout the book. The 
book ends by predictingthe 
adventure game of the 
future. 

Although this book 
claims to cater for the 
beginner, a total novice to 
BASIC may have to look 
elsewhere for an intro- 
duction to the language 
before tackling some of the 
code in the latter half of the 
book. This criticism aside, 
Mr. Bradbury has produced 
a relatively original volume 
in a market where the 
subject matter of the 
literature outputted is 
usually highly repetitive. 



Book Title: 

Business Applications 
Author: 

lames Hall 
Publisher: 

Sunshine Books. 
Price: 

£5.95 

THIS BOOK IS IN EFFECT 
one long program which 
has parts that interact 
with the rest. If you can dig 
out the parts that are helpful 
to you it has some very 
effective and interesting 
techniques. The sub- 
routines are useful though 
there are better ones 
available. The book does 
what it says but not in auite 
the way I like, but otners 
rave about it (but then I like 
B. Cartland). At 5.95 it is a 
good buy and one that 
would have its uses. 




Book Title: 

Vic Games 

Author: 

Kevin Bergin 

Publisher: 

Duckworth 

Price: 

£6.95 

ALTHOUGH ENTITLED VIC 
games, this book is a 
collection of games and 
utility programs for the VIC 
20. The eames are accredi- 
ted with being 'exciting and 
interesting'. How accurate 
an assessment this is cannot 
be ascertained without 
putting finger to keyboard 
and actually testing the 
games. Each game is, 
however, clearly explained 
and set out with descript- 
ions and program structures 
preceding the listings. 

Some of the games, such 
as Punter, where you have 
to escape the claws of death 
while on an excursion to the 
Post Office and a pretty 
skilful golf game (simply 
called Golf), appear to be 
more interesting than many 
of the volumes of games 
around for the Commodore 
range of machines. Others 




such as Air Attack or 
Invaders sound all to 
familiar. A couple of 
adventure games are also 
included: Grobbit, a mini- 
adventure maze-type game 
or Agent, the object of 
which is to find the 
microfilm and pass it over to 
your contact wnile surviving 
the deadly attackers. A few 
useful utilities are also 
provided: Code Creator 
which creates data state- 
ments from Machine Code 
routines and places them in 
user programs in BASIC 
lines or Tape Search which 
saves time by searching for 
and loading programs. 

Maybe more thought 
could have gone into the 
order of the book's contents 
— placing the utilities at the 
end of the book may have 
made more sense than 



interspersing them with the 
games. But, on the whole, 
Kevin Bergin has produced 
a good, broad selection of 
games for the VIC 20. 



Book Title: 

Commodore 64 Fun 
and Games 
Author: 

Ron Jeffries, Glen 
Fisher and Brian Sawyer 
Publisher: 

Osborne/McGraw-Hill 

Price: 

£9.95 

HERE IT IS FOLKS! — A BIG, 
bright and bumper book of 
fun and games for your 
Commodore 64. These 35 
games exploit the 64's 



special features such as 
colour, sound, sprites and 
graphics and, since all you 
need to do is copy what you 
see in front of you, you 
don't need to know one end 
of a BASIC instruction from 
another. Before launching 
into the games, the book 
wets your appetite with a set 
of small programs to get you 
used to the notation used in 
the program listings and the 
colour and graphics 
capabilities of the Com- 
modore 64. 

The games cover a broad 
spectrum ranging from the 
common-place, forgettable 
board-type game such as 
Dots, Spot, Reversi and Leap 
to the fast and furious Fire, 
where you have 3 minutes 
to extinguish a fire, and 
Godzilla, where the might 
of the Japanese armed 
forces are attempting to 
catch Godzilla. Treasure 
hunts loom large with Miser 
or Dive, where the object is 
to receive treasure from a 
sunken ship. A sense of 
humour is required for the 
ludicrous Bat where you 
ead the life of a bat 
bouncing off walls, etc., or 
Lawn where the object is, as 
the title may imply, to mow 
the lawn as quickly as 
possible. Try your hand at 
gambling with Bjack or Bets, 
create music with Piano or 
race either to the top of 
Everest with Everest or 
merely to the top of the 
board with Bonzo. And 
they're many more besides 
packed into this entertain- 
ing and easy-to-follow, 
albert not entirely original, 
book of fun and games. 
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Programming 



In part 2 of their 
series on BASIC, A. P. 
and D.J. Stephenson 
discuss variables, t 



THE BASIC 




IN PART 1 OF THIS SERIES, 
we discussed variable 
names. Before describing 
the different types of 
variable we ought to make 
sure we know exactly what 
is meant by 'variable'. This 
word, and many others used 
loosely in everyday speech, 
take on a more restricted 
and precise meaning when 
they are used by program- 
mers. It would seem a hair 
splitting distinction to point 
out that the terms 'variable 
and 'variable name' are not 
quite the same. Variable 
names, such as AB, BS, or CI 
are really symbolic 
addresses, chosen by the 
programmer, to hold 
chunks of information. If we 
write, 

A2 = 34556983 



memory cell is only eight 
bits 'wide' which, if you 
have experience in binary 
arithmetic, should tell you 
that the highest absolute 
number which can be 
stored is only 255 decimal. 

Three kinds of variable 
are distinguished by the 
BASIC interpreter and they 
must not be mixed up. 



we are telling the computer 
that an area in memory is to 
be known henceforth as A2 
and that, for the moment, 
this area is to hold the 
number 34556983. We say, 
'for the moment' because it 
is quite possible that we will, 
later on in the program, 
make A2 hold a different 
number. In other words, the 
contents of the memory 
area can be varied — hence 
the name. 

We should realise that 
when we name an area in 
memory, as A2 or 2F, the 
BASIC interpreter in ROM is 
responsible for allocating 
the group of machine 
addresses in memory 
corresponding to the 
variable name we have 
chosen. Such machine 
addresses are transparent to 
the programmer and 
virtually of no interest. 
However, it is worth 
mentioning that several 
machine addresses are 
reserved to hold each 
variable irrespective of its 
magnitude. A single 



Integer variables 

An integer is a whole 
number, positive or 
negative. It has no decimal 
point anywhere. For 
example, 3, 468, 58694, 1000 
are all integers. The largest 
possible integers allowed in 
the Commodore 64 are 
32767 or -32767. To inform 
the interpreter that the 
variable is to hold only 
integers, the character '%' 
must be written after the 
variable name. Examples: 
A%, B3%, SD% are all 
integer variables. 

It is no good trying to 
store 34.6 in A%. If you do, 
the computer will ruthlessly 
truncate downwards to the 
nearest lower integer. For 
example, if we write A% = 
34.6, the contents of A%will 
be truncated to 34. The 
fraction part is lost. On the 
other hand, if we writeA% = 
-34.6, the contents of A% 
will be -35. If you think this 
last result conflicts with our 
earlier remark, remember 
that -35 is considered (by 
mathematical types) to be a 
smaller number than -34. If 
I have a deficit of 34p, I am 
better off than if I had a 
deficit of 35p. 

Floating point variables 

A floating point variable can 
have a decimal point 
somewhere and can be 
positive or negative. 
Numbers and measure- 



ments in real life are seldom 
integers, so floating point 
numbers are often known as 
'real' numbers to disting- 
uish them from subsets such 
as integers. No special suffix 
is needed after the variable 
name if it is to hold floating 
point numbers. For 
example, A1, ZD, R are all 
considered by the inter- 
preter to be floating point 
and they can all hold 
numbers such as, 200.46 or - 
456.025. 

There is an awkward 
little quirk which needs 
sorting out regarding 
integers and floating point. 
Although we know that 
integer variables can only 
hold integers, it is not 
immediately evident that 
floating point variables can 
also store integers. This is 
because floating point 
numbers are real numbers 
and real numbers include 
integers! Thus, there is 
nothing agains writing A = 5 
or B2 = 500 or, come to that, 
C = 5.0, even though the '.0' 
is technically redundant. 

Summarising, a floating 
point variable can hold all 
types of numbers including 
integers but an integer 
variable can only hold 
integers. When you are a 
newcomer to BASIC, you 
may find it safer and less 
complicated to use only 
floating point variables but, 
as your experience grows, 
you would be well advised 
to use integer variables 
wherever possible — they 
execute a little quicker after 
a RUN and they take up a 
little less space in memory. 

Very large and very small 
numbers in physics and 
other sciences are repre- 
sented in 'exponential form' 
in order to cut down on the 
number of noughts. For 
example, the electrical 
charge on the electron is so 
small that it would require 




18 noughts after the decimal 
point before the first 
significant figure. Written 
out in full, we would get the 
following revolting mess: 

0. 0000000000000000001 59 
coulombs. 



Even this is abbreviated to 
three significant digits. 
Besides being error prone 
for humans, this clumsy 
notation would be beyond 
the resources of the 
Commodore 64 because we 
are limited to nine digits of 
precision including leading 
zeros after the decimal 
point. To overcome the 
obstacle presented by large 
and small numbers, we can 
use exponential notation in 
floating point numbers. This 
notation consists of two 
parts: 

• The significant digits 
terminated by the letter E 

• The power of 10 multiplier 
Example: 310can be written 
as 3.1E2 which means 3.1 
multiplied by 10 raised to 
the power 2. In ordinary 
maths, this would be written 
as 3.1 x 10" 2. 

Example: 0.00031 can be 
written as 3.1E-4. 

As a final example, we 
return to the charge on the 
electron. This now be- 
comes: 
1.59E-19 

(Note carefully that the 
negative exponent is always 
one more tnan the number 
of noughts before the first 
significant digit). 

There are certain upper 
limits to be observed. If you 
exceed them, you will get a 
nasty message from the 
computer. These limits are 
as follows: 

+ or - 1.70141183E+38 
+ or - 2.93873588E-39 



E 




Unless you are an astro- 
physics enthusiast (the 
diameter of the universe is 
predicted to be in the order 
of 10" 76 metres) you are 
unlikely to even approach 
these limits. You may 
wonder why Commodore 
has imposed such a strange 
set of digits for the upper 
limits but, if you persevere 
with our series on machine 
code (running concurrently 
in this magazine), you may 
be able to crack the puzzle. 

Be very careful when 
entering numbers in 
exponential form. The 
power of 10 multiplier (the 
exponent) is more impor- 
tant than the significant 
digits (the mantissa). If you 
are four out in the mantissa 
you could be mildly out in 
your calculations. If you are 
four out in the exponent, 
the mistake will border on 
the catastrophic. The 
previous examples of 
exponential form may have 
given the impression that 
the mantissa must always be 
a single digit followed by a 
point. This is not so. There 
are various ways of fiddling 
around with the mantissa 
and the exponent. For 
example, 2.456E5 can be 
written as 24.56E4 or 245.6E3 
or as 2456E2 because all 
three forms represent the 
same absolute number. It is 
just a case of juggling with 
the mantissa andexponent. 
As you move the point, a 
corresponding change must 
be made to the mantissa. 
Not only can you enter 
numbers in exponential 
form, the computer 
automatically prints out in 
this form if the number 
is less than 0.01 or greater 
than 999999999. 

String variables 

A string variable can hold 
virtually anything. Although 
a string can hold a number, 
it can also hold letters, 
punctuation and special 
characters. To inform the 
computer that the variable 
is to hold strings, the name 
must end in the dollar sign 
46 '$'. For example, A$, D3$, 
SF$ are all string variable 
names. Although the 
mixture doesn't matter, the 
total number of characters 
in one string variable must 
not exceed 255. 




When we put something 
into a string variable, it is 
vitally important to observe 
the so-called 'matching' 
rule. This simply means that 
both sides of an assignment 
must be string variables or in 
equivalent string form. 
Before going into details of 
mis-matching we must 
remember that when we 
wish to assign a string of 
characters to a string 
variable, they must be 
enclosed in double quotes. 
For example, suppose we 
wish to store the following 
message in a string variable 
named M$: 

DANGER! UNEXPLODED 
BOMB 



ing we enclose them in 
double quotes. For 
example, A$ = "345" is quite 
legal and 345 will indeed be 
stored in A$, but you can't 
do normal arithmetic on 
numbers held as strings. It 
will never be treated by the 
arithmetic circuits of the 
computer as a number — it 
will be treated as three 
ordinary characters. 

Concatenation of 
strings 

Although normal arithmetic 
cannot be performed on 
strings it is possible to use 
the '+' sign between strings 
in order to join them 
together into a single large 
string. This is known as 
concatenation. For ex- 
ample, study the following 
segment: 



the old. 

3. The contents of the right- 
hand variable remain 
unchanged. 

As an illustration of the 
rules, suppose that before 
the assignment, A con- 
tained 50 and B contained 
30. After A = B, both A and B 
will contain 30. These rules 
are simple but it is so easy to 
get the assignment the 
wrong way round. Remem- 
ber — the left-hand variable 
will receive the result of the 
assignment. As a self-test 
exercise, study the fol- 
lowing programming 
segment: 



100 A$ = "CONSbk" 
|110B$ = "VATION' 
| l20 C$ = A$ + B$ 



We must enclose the 
message in double quotes: 



Mi = "DANCER ! UNfcX- 

PLODED BOMB" 



Note that there is no 
mismatch because both 
sides are strings. 

Here are some legal 
assignments. 



The string variable C$ will 
now hold the word 
CONSERVATION. If the last 
ine was changed to: 



100 A = 30 
110B = 50 
120C = 70 
130 A ■ B 
140 C = A 



M20 Ct = Bt + AT 



7^ 
B$ = "WELCOME" 
C$ = B$ 



Here are some illegal 
assignments which will 
cause a mismatch error: 



A$ = WELCOME 
B ■ "GLOOM" 
C$ = K 

D$ = 345 



E 



Notice the last mismatch 
which appears to indicate 
that we can't store numbers 
in a string variable. 
However, we can store 
numbers in strings provid- 



then C$ would hold 
VATIONCONSER. This 
illustrates vividly that 
concatenation is very much 
different from arithmetic 
addition, even though the 
same '+' sign is used. In 
normal arithmetic, 5+3 is the 

same as 3+5. 

Concatenation does not 
allow an escape route for 
the 255 character limit. For 
example, suppose A$ 
contains 200 characters and 
B$ contains 200 characters. 
Writing, C$ = A$+B$ in an 
attempt to break the rule 
will end in failure (and an 
error message). 



Assignments 



The contents of the 
variables after the above is 
executed are as follows: 
A = 50 B = 50 C * 50 

Arithmetical assign- 
ments and operators 

The left-hand side of the 
equals must be a single 
variable but the right-hand 
side can be any legitimate 
expression, usually arith- 
metic in nature. 

The kind of operation 
performed depends on the 
operator. There are three 
classes of 'operator', but, for 
the moment, we are only 
interested in the algebraic 
class. There are six of them, 
and although they are listed 
at the back of the 
Commodore User Manual 
supplied with the machinea 
few extra comments may 
help. 

The '+' operator is used 
for addition when used 
between two variables or 
numbers. 




When we write A = B we 
have assigned the value of B 
to A. Assignments are the 
most common of ajl 
computer operations so it is 
important to examine some 
of the possible pitfalls. The 
rules are as follows: 

1. The variable on the right 
of the equals sign is copied 
into the variable on the left. 

2. The previous contents of 
the left-hand variable are 
lost because the new 
contents have overwritten 



Example: C=A+B or C=30+50 

The right hancfside is the 
expression. The machine 
evaluates the expression 
and places the result in C. 

Trie '-' operator is used 
for subtracting one number 
or variable from another. 
The rule is the same as in 
normal arithmetic, the 
quantity on the right is 
subtracted from the 
quantity on the left. The '- 
sign can also be used before 
a variable to indicate it is a 
negative number. 



Programming 



Ixample: OA-B 



i 



It is worth emphasising 
again that the quantities on 
the right of the equals sign 
are not altered in any way — 
it is only the single variable 
on the left of the equalssign 
which has its contents 
overwritten by the result of 
the operation. In the 
example above, although C 
will finally receive the result 
of A-B, the contents of A 
and B have not been altered 
in any way by the arithmetic 
process. This is because the 
BASIC interpreter takes 
copies of the variables for 
calculating results. 

The operator '★' is used 
for multiplying two 
numbers or variables 
together. 

Example: C=A*B 

We mentioned in part 1 ot 
this series what happens if 
we want multiplication of A 
x B but forget, due to 
common usage, to include 
the asterisk between them. 
In normal algebra, C=AB 
implies multiplication but 
the computer will not 
multiply because AB is a 
legitimate variable name. 

The operator / is used 
for dividing one variable or 
number by another. 

jfcxample: OA/B 



Parenthesis 

The characters ' (' and ')' are 
used to indicate parenthesis 
or, using everyday lang- 
uage, 'brackets'. They act as 
a box to override the natural 
rules of precedence in the 
computer (see page 27 of 
the Commodore 64 User 
Manual). As recommended 
in Part 1, use them liberally 



C will contain the result ot 
dividing A by B, just as in 
norma[ algebra. 

The operator is used to 
raise a number or variable to 
a power. It is called 
exponentiation. 




Example: C =A * 3 



This is the same as writing 
C=A*A*A but is much 
cleaner and quicker. 

Be careful if your 
variables are large and the 
power is large. The 
exponential operator has an 
enormous appetite for 
magnitude and it is not too 
difficult to produce 
overflow or underfl ow 
errors. The power can be 

Rositive or negative so we 
ave to remember that a 
number too small can cause 
underflow errors although 
the error message from the 
computer will still say 
overflow error. 



because the arithmetic in 
complex expressions can be 
very hard to follow if too 
much reliance is placed on 
precedence. Paranthesisare 
used exactly as they would 
be in ordinary algebra 
although, once again, it is 
easy to make a mistake by 
omitting the multiplication 
operator. 



I Example: PRINT 10^67 



will certainly trigger off an 
overflow error and so will 
PRINT 10" -67. 



Example: D=A(B+C) 



won't work as intended. It 
would with normal pencil 
and paper algebra but not 
in BASIC. It should be 
written D=A*{B+C). 

Another common source 
rce of error which can cause 
frustration is where 
parenthesis are used 
wrongly in division. 



Example: D=(A+B)/C+D~j 



A+B is divided by C first and 
D is added afterwards. If you 



intend to divide by C+D 
then it should be written, 
D=(A+B)/(C+D). 

Rounding errors 

It is commonly supposed 
that computing arithmetic is 
dead accurate. For most 
practical purposes, the 
supposition is true. 
However, slight errors can 
creep due to the finite 
precision of the BASIC 
interpreter. According to 
Commodore, the arithmetic 
is correct to nine significant 
digits. Internal calculations 
are taken to ten digits but, 
before printing out the 
result, the last digit is 
dropped and the ninth digit 
rounded. If you are a 
newcomer to computing, 
don't be disillusioned by 
this. After all, how 
important is an error in the 
ninth digit? We should 
remember that in pre- 
historic days, when the slide 
rule was in constant use, we 
were lucky to get three 
significant digit accuracy. 



Even logs, which were 
considered quite good 
enough for most technical 
subjects, only gave four fig- 
ure accuracy. There can be a 
slightly more serious 
problem when using the 
special functions such as SIN 
(x), COS(x) etc. These 
functions are produced by 
special machine code 
subroutines using equations 
which are good approxi- 
mations to the function over 
most of the range. However, 
the accuracy of trig 
functions deteriorates at the 
extreme end of the range. 
This again can be expected 
because trigonometrical 
functions in real life tend to 




go a bit funny near the 
limits. For example, the 
tangent of 90 degrees is 
infinity so it is still an 
enormous number when it 
is close to 90 degrees. 
Computers do their best 
but, like us, they are only 
human! All this is worth 
mentioning if only to warn 
you not to worry too much if 
you expect, say, an answer 
of exactly 2 but you ge 
1.99999999. To try one o 
these funny answers, ru 
the following, 

100 PRINT 10 20 



e t I 



You will get 9.99999998E-21 
which is near enough to the 
correct 10E20. 





You are trapped on 
the old Colonial Base 
Signet, with a 
damaged spaceship. 
W.M. Newland has 
not made it easy, but 




t48 



While transporting some 
cargo through the perilous 
Garfray sector of the Galaxy 
you ran into a meteorite 
storm; your ship was hit and 
you were forced to make a 
crash landing on the old 
Colonial base of SIGNET. 
On examining your ship you 
found that the vital 
Dylithium Crystals were 
cracked — without these 
your craft was useless; 
suddenly you remember 
that the class of base upon 
which you are now stranded 
is powered totally by 
Dylithium Crystals, you 
decide to hunt them down 
to use in your ship. . . 

Program structure 

This program was written as 
an experiment in string and 
data handling it is 
constructed in four specific 
sections these are: the 
randomizer, the inter- 
preter, the variable 
initialiser and the room 
descriptions. The computer 
will pass through the 
randomizer, variable 
initialiser and then into the 
room descriptions calling 
the interpreter as a 
subroutine from the last 
section. 

The RANDOMIZER is 
handled by a short routine 
in lines 10-90, this is 
included to prevent the 
adventurer from jumping 
the early parts ofthegame if 
he inadvertantly gets killed. 

The next section is tne 
INTERPRETER this handles 
the user's entries and 
carries out his instructions; 
tne first part of this resides in 
lines 100-235 and finds out 
which of the commands has 
been used and moves the 
computer to the required 
section. Line 240 is a default 
line which will print the 




message: 



I 



DO 



NOT 

UNDERSTAND" if a 
command is used that is not 
within the games vocab- 



ulary (NB directions and 
"special" commands are 
handled at their specific 
locations). Having decided 



upon which command is 
being used the computer 
moves to the routine; these 
routines reside at: 



. i 
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TAKE- 260 


CONNECT: 900 


INSERT: 330 


BOARD: 980 


TYPE: 590 


OPEN: 1130 


WINCH: 640 


DROP: 1300 


SHOOT: 665 


EXAMINE: 1500 


FILL: 820 


INV(entory): 1600 


UNLOCK: 860 


QUIT: 1800 



The third section of the 
program is the VAR- 
IABLE INITIALISER; this sets 
up the major variables, 
namely: ITEM$ (room no, 
item no), ITEM (room no), 



locations; ITEM holds the 
number of items at each 
location, INV$ holds the 
objects you are carrying and 
INV holds the number of 
things you are carrying. 



= 



ITEM (room no), INV$ (item 
no) & INV. The first ITEMS 
holds the names of all the 
objects in the different 



After this is a short 
ending routineandthenthe 
final section: ROOM 
DESCRIPTIONS, to explain 



this would be to solve the 
adventure so you'll have to 
experiment to find out how 
this works. 



ERENCE GUIDE. 

The POKEs are: 

POKE 53265.PEEK (53265)or 

64 — to turn on 
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GOSUB to title page 


10-90 


randomizer 


100-235 


command decoder 


260-1925 


command subroutines 


2000-2508 


variable initialiser 


2510-2580 


ending routine 


3000-4995 


entry level room 




descriptions 


5000-5950 


lower level room 




descriptions 


6000-7580 


upper level room 




descriptions 


10000-10200 


title page 



Line explanations. 



This program should work 
on most PET computers 
(providing they have 
enough memory, approx 
32K) although I have not 
tried it, just remove all 
POKEs and colour codes 
n within the quotes. 



Text only 



As this was a text only 
adventure I decided to use 
the neglected multi-colour 
background mode of the 
CBM 64. This allows the user 
to have up to four different 
background colours; if you 
wish to use this in your own 
programs here are the 
POKEs as they are not 
included in the USER 
MANUAL but they are 
explained fully in the 
PROGRAMMER'S REF- 



POKE 53265, PEEK(53265) 

AND 191 to turn 

Off 

In this mode you do, 
however, lose the charac- 
ters from code 64 onwards. 
Instead you have the same 
characters again with a 
different background 
colour. 
Therefore: 

Address 53281 effects 0-63 
Address 53282 effects 64-127 
Address 53283 effects 128- 
191 

Address 53284 effects 192- 
255 

These are all used in the 
same way as normal 
background POKEs. 

I hope you find the 
program enjoyable and the 
POKEs useful. 




Program 



3 oosuBioeee 

10 XX-IHTtRNHrt>«6} 

L\'0 U HI r.l . 

X NtlC'KflRD R333" GO'068 
*e mm-'fwhj »W 0OTOM 
30 HHf »"PF1LL 2998" Q0I08B 
NH(---RR1GL XX32- COT 030 
70 »m="can U96X' G0T0B8 

FORCC-0TO6 
SI C"INT(RNIKTI»(M-64>>*64 

82 CU*»CW»«CHRJ<C> NEXTCC 

83 C8-lOT<RHD<TI»ieW>«Se» 



2EI 
262 



270 
S .-to 
283 
.■'ill 



REH ENT6V 

IFLEFT«(ENTRY*,«>-'T«KE-'MEH260 MM T»E ROUTINE 
1FLEFTKENTRVI . 6>»" INSERT " TMEN330 "f IMR1 ROUTINE 
IFLEFT*'£HTRVI. 7) ■'CONNECT "THEHM0 RE" CONNECT ROUTINE 
JFLEFTi<EKT»vf .5>--»0l«D-TtCN9ee BE" WW 
lFLEFTi<ENTBVI,4)-'0PCN-T>*H113e HE" OPEN 
IFLEFT«IEHTRVt.4i--DROP-T>Clll3ee RE" WOP 

IFIEFI*<EKTRVI.61.-IM.0C«: ,, TMEM8« RE" UILOCK 

lFLEFT*<£NTR>>»,«)»"T\*e"THE(i390 RE" IVPE ON COMPUTER 

IFLEF T*iENIRVI. 3)»"SH10T"TMEN663 RE" SHOOT 

lFLEFr«EKTRV(.3»"-miCH-lMt»**e RE" UIHCM 

lFLEFT«ENlRV<,«)""F|LL - nCN8?0 RE" EXHHINE 

IFLEFT«omivtj4 ■"flUIT'TKNlMI *E" BUII 

IFLEFTl tNTRy».7>--EXF»UNE' T«E'(i-00 RE" EXFUl* 

IFLEFT«(ENTRV»,3>--INV-T>CNl6e© REM INVENTORY 

PR I NT TAX 1 li't. T A"\ i/ — -»< 9/~W 

RETURN 

RE" TRKE 

IFRIQHTXENTRV»,LEN'EtiTRVI)-3>«"LE"D-TH£NPRJMT-YOU WT" RETURN 
IFLEHiEMTPvi>«IttNPSlMT'vERB 4 MOUHi Pi£*iE ' RETURN 

lFRI0MTf(ENTRVI-<LENCDITRV»>-3»>-"DVLTHIUM CRYSTALS "T>CHPRINT-VOU CAN'T" RE' 



E 



FCPfl"-0TO|TEM<RN; 

|FRI0MTi<EMTRV«.<LEIKENTRV»>-3>>-ITEm<RH.*.TMENB8-F* 
IFRI0HTKENTRVI.<LEH<ENTRV«>-3)<-lTEnl(Rll.W»*- 

MEXT OA 



OOTO380 
ftt»RH 0OI03W 




•.RI0HTl(EMIBV«.<UH<£MIPVIj-5», 



HEfcf 



noun, plepse- of tnm, 



Z94 PRINT-THERE ISN'T fl 
298 RETURN 
388 INV*<]NV)*ITEnf(DN.H) 

383 IM/-INV.I ITE"(RN>-IIEM<RN>-I 

318 ITEM<RN.Bi>«"" 
328 RETURN 

1*3 PEN INSEPI 

??5 '3*«^J^K7THENPRINT-VERI ( NOW. PLEASE" RETURN 

g ^^>OHI.(ENTRV.,<LE M (EmRVi,-7>,.-?!lcuI?M^N00.2 (MM- -CIRCUIT- WTO 

HJ EE^SSSS *': , O^.<UH<ENT(M,-r )f .-ClfiCUn-WB0-lTHEM5« 

i?S S££2S£ ?".<ENTRv«.aEH(EHTRV 1 »-7>)--ClfVST«L-I«W60 

''^Tr^^l^l 1 ; EH ! Pv » - (LENIENTRVIW) )-- ID-THEM57B 
23 wS^toiST 1nse ** "•«"> < '«<EH"«'<LEN<CNTIM)-7)» return 

4M ^i^'*"" 00 "^"""*' 00T0435 
WT RETURN 

«8 ONOPGOT0478.460 

443 INVilBI)--- 

«50 RE TURN 
PE T U*>i 

™ f &Z? JOlW 1FI ^*"-CI«CU I T-THEN M .« ft M-,HV OOT0304 

587 ^.-»T0 1 NV.|FINV« < , M V,..CIRC U IT-TNCNBB-M MM G0T0589 
589 INV».B1)»— 

na return 
H! ?o»«^toinv 

52 ^^< afl >--'D-"*^l^ OOT0338 
S Sf&Sfi , D ??;' !*? S ID." RETURN 

SgS!^Tci.r' CftCRVsr *- ™» 

K? ^^ ,01HV ,F ' HV "*'-C^T*-,H C N B M«fl RIMMV 00T0368 
373 PRIIIT-VOU DOM' T HRVE M ID" RETURN 

is »SrsfiS3ia compu,er ,>i w,ub " 

583 REM TVT*E 
590 lFfc*»?4THEN1400 

3« -■■ ^ ■•■ I l yfej, 

600 IFPN-32MIC0-IMDID-1T-EN628 
605 IFRN-2STMEN631 
610 PRINT-ON UHfiT'- RETURN 

S !"' W '*; EHrRV *-'l-E«<«HTRV<i-5>:.<H«THEl*V-l RETURN 

^£ K^SSES^ 1 ***"""**** ' noun. unt> wtSm? 

630 I'RIOHTf^EMIRVf.UEmEHT^I.-^^.-CCmUmT^-Sn^iliHFNrwJ RFtiBM 

63? REM M1MCH 

640 inM-34naHica 

663 NEXTftH® ,0 '" V ,Flwa <""'"'WWTHTMIN-Ii« G0T0664 
665 ^^^^'^■^•''^^'^^-■LESD-THENINV-INV.I 

[JJ£^5S2iS ST,€W * , ' n ' w * N00M ' PLEWE ' "* I * H 

690 IFRN.39OR*N-4eTHEN740 
690 PRINT "NOTHINO HflPKM. - RETURN 

7P0 FORHW.OTOINV 

720 ^^^'■' ^TEP-r^-«. l ^ oq,07» 

33 ^i. , , , r VOlJ K5**'' «" 0 BLASTER. ' RETURN 

73l ^ T07 ^' <O,T ^' , ^ tMre,rt '-«'>"-WCK-TMENPRrNT-TME M OPENS.-. GQT0732 

£K 1 I EH(a7) " ,TEm27, *I 1TEMK27. ITEH>»-KEY" DU-1 
733 HINT-MS vfil CM SEE « «EV.- RETURN 

740 FCRM-OTOINV - 

'IS mam m> ** MK * CNHMH-THDm>iNv>«no7TS 

763 PRINT "THE RBV BOUNCES OFF.- RETURN 
770 FQRM-8T0INV 

^'^'"^'-"LEW'HENM-INV GOTOOOQ 

3 S^flJ^"ff3^ : SyKr' PRIKT-VOU.- END 

813 REM f ILL 
030 IFRi»34ThEn340 

15 PR?"T^NO^" , RETURN EN '' NTRV *'"'' '""'"^'^''NENBF"! P*INT"CW*V. - RETURN 
833 REM UNLOCK 

88? lTEH(M)-nErnRN).i lTEH»<*N/ITEH(RN>>»-PNnTrM Mm— 
908 REM CONNECT 

903 in.EN(E«TSVl><9TVCHPflNT-VERB • NOUN. PLEHSE" RETURN 
9!0 IH(ICWT*<ENTR V |.<LEN.EhTBVI.-B>---»lRES^HE«930 

MO PRINT - 1 CM'T CONNECT THE"' | |" RETURN 

J30 IFRN-ST^mp.l RETURN 

940 lFRtl-6TM£M960 

>30 «lNT-THtRE RREN'T MV HIRES. * RETURN 

£2 «I M L^. B "LWINO FLUSH THE ENGINE ERODES.". PETURN 

973 IfLEN(ENTRV«K6THINPfilH|-VERl ■ NOUN, PLE»« ■ RETURN 

380 IFR( VTtf ENTRVt. <LEN(ENTRVf /<^SoNOmfL^TMENt010 

9» IFRI»T«<ENTRV..<LEN<ENTRV»,Hi)>.-L^MDLD^HENllliB 
1080 PRINT-VCJ CM T BORRD THttT. RETURN 

810 FCWMORM.£ThENF*lNT-TME rWNORPIL MOVES Eft&T INTO MOTHER'' PRINT'^TftTIM- 
1015 FORKX-ITODV NEXT*- 0NRN-3GOT04O00. 3900 



INVf t lNV>"*LEftD 11 RETURN 



IMS 
IBM 



1060 
1070 
IBM 
1 098 

MOT 
1110 

1120 
1123 
1138 
1133 

1140 

use 

1292 



^m^sfs^gns^? 9 * ,s m l,ft ro ^•■^ 

IFE)(TRV*. "UP-THEMO?0 RET* ROOM MOVE 

PRINT I SAID UP OR DOfcH.-. GOTO 1 MO 
IFRN-29IHENPRINT-V0U CM'T CO UP - 00TQI030 
:rfM. : i-t-..6(..^ mi fc-xy ... 
IFRN.22THEN420G REN POOH RO 

IFRM>»THEN»*1NT-V0U CM'T GO ROW, - OOTOlflJO 
IFRK.3THEN300U REM FOJtl .22 
IFRN-29THEN4200 R£I1 ROOM R8 
RE" OPEN 

IFRIC«T«<ENTRVI,'LEH(ENlRV«>-5>).-BON>CT-TH£N1130 

PRINT-VOU CM SEE M ENGINE UITH A CIRCUIT" PRINT "MISSING " Bn>l RETUP1 

1FLEN1ENTRV*I<^THEMFRIHT-VERB t NOUN. njME* RETURN 




1293 

1 m 

1303 
1310 

1 j^Ll 

1325 
1338 

1340 

1343 
[ 

1-08 
1*05 
1410 
1410 
1308 
1503 
1510 
1522 
1536 
1540 
'. 558 
1560 
1570 



RE" DROP 
FORM-RTOINV 

IJ l rf."; E ^ t '!;- 4 " e " PR1M, " VC, ' B * NOUN. PLEHSE" PETURN 

EHTRV '' <LEH,tmBV '' -, ' )r,€>0 '" ftn ***" ,NV «"0>3» 

PRINT-VOU >*VEH-T GOT ONE TO DROP." FETlWl 
UW-lMV-1 |NVf.|B,.-- 

PRlUt^5' EH " W '*' " E "' '■''>'EN.^...RI,.4.7| IMTRVJ LfroKI'fc'.i,-: • 
RETURN 

REM TVPE IRCOM B23J 

lE^HSIK^?"*^!^*^ 08 * ^-ERSE- RETURN 

PRINT^TW^$|NCTBM^ MTWH 
REM EXMIHE 

i F i E SifK5^ < £ T " DM,MT " WOT * PLEftSE- RETURN 

im0HTi(ENTRVB.CLEN<DITRVI>-8))«-II)*TNEMirO8 
F0RR«]TOITEr«(PN> w 

!^!IS!'? , '?'"' -0: * y0EH I»*rTHENPRIIIT-lT'S EMPTV, * RETURN 
IFITWI.RN.fl^CWVOEN TMK"THEMPRIHT-1T S FULL. * PETURN 

PRINT-THERE ISM'T ' niDlvENTRVI.8. (LEIKENTRVt / . "HERE. ■ 
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1330 RETURN 

line rem inventory 

teiB F*iNT ".imN'/EHic»vr' print 

1670 FORAA-0TOINV 
:e3d WIHTIMVUflH.- 
1646 NEXT** 

lew ™:mt-«ttmci5)-»*ess a KET 

1666 CCTRI IFAK--THENI660 

1670 EE TURN 

I709 WINI'TT'II* 

l?19 Murwi SAYS ".NNa 

irre pRiKi-«rt«8ii3)-a»«s$ a KEvt" 

1739 KM lFfl*."TH[NI73e 

iMt return 
:BiV it" iXjlT 

:eie print-do vou uahi another game" 
mm o£iB» mm "THOU KM 



"OXYGEN TANK 1 



IM 
ie» 
:aoe 

i n 

2923 
2027 



SIN 
2MB 
2120 
2130 
2140 

;im 

2160 

ai70 

2101 



lFS»."t("THENSTOP 

ODTOiaao 

feu •*-■•**••«-•* 

ren • items 

PEM ........... 

Sin |TEW<42.23> 
DIN IT£H<42> DIMRf<42( 

mm 

ITEN<RN>«1 irEflB<RN. I ^--CIRCUIT" 
RH-S 

iteh<rn>-i iTErutim, i >--id* 
■M 

ITEH<H)»1 ITEWKPN, I >--TQOL BOX' 
FORRH-I0TO17 

EES 0 * 1 nwtcwfc sun- 

HEAINH 
RN-20 

ITEHiRN)-l !TE"B!RH,t>-"10TTL£- 

■041 

ITEH-RN!-! 1TGM0(RH. [•••CRYSTAL " 



>-"BLBSTEH" 




ITOWBO-l 1IE»«IRN.1).*DVLIIKIUM CRYSTALS' 



3190 RN-41 

2200 ITEN<RN>-I ITENJ<RN.II»-UIHCH" 

2210 RH-39 

2220 IWUMJal ITEH«<RH. |)»"0XVO£n TAwr 

2240 1TEM<RN>-1 < ITEHfC*M.l)a 
2230 INVB 
2260 lNVi<INV>. 
2270 INV-JNVM 
2280 RFI40I-0 PFt39>»*> 
2300 QOTO3403 

2*00 OEM ■•• U 1 HI I NO ROUTINE 4«« 
2503 FORAal TOIHV 

2306 IFINVi<«>.-DYUTHIUH CRVSTALS"THENA-IW OOTO2510 

2507 NEXTA 

2508 RETURN 

2310 PRINT-.T 

2311 P0-*33263.PEEK<3326SfAND191 

2312 PRINT- i — ... — i , — , , — , ,— 

2313 PRINT* 1 — .11 ,| it— t |- 

2314 PRINT- i '■> - w _i a- 

2320 PRINT-*-. 

2330 PRINT-VOU REPLACE THE CRYSTALS IN YOUR SHIF" 
2346 PR INT "fM FLY OFF. BACK INTO THE MORE H0SP1TB--. 
2330 PRINT-BLE PARTS OF THE GflLfKV." 
2360 PRIMT"«00'. 

2370 RRI"TTfli'l4>-. , 0IELt DOME Ml* 
- cf ;u- k»Miii 

2300 GQTO1000 

-:!■ ............. 

3010 REM • ROOMs • 
1020 -E» ■••*■■■»**•*• 

3030 s 

3040 REM ROOM II 
3045 RM.| 

3030 FRINTTSIJTECHNICAL UCRKSHCFtr 

3060 PRIIir-lBTHIS IS A FAIRLY LARGE WORK ttON DEDI-" 
3670 PPINTTATED TO THE millTENAMCE OF THE SHUTTLES". 
3000 PRIHT'MMICH '>- :£ OPERATED FROM hepe. IN THE" 
30?9 PRINT" CENTRE IS 0 LARGE FROSTED GLASS HOW" 

3100 PPl NT "BENCH U1TH VARIOUS TOOLS LAVING OH IT. * 

3101 PPl«T"0-nir. #— _«r PRINT 

3102 FC*AR-0TOITEN(RN, 

3103 ■ - : - ' : - i - t * 

3104 NEXTAA 

3110 FRINT'BKFXITS ■' 
3120 FRIHT'«l>0UTH- 
3130 Input entpvb 

3140 if entryi-"s0uth"qp£nlpvb>"s"then32o0 

3130 GOSUB 100 

3133 FORXX-ITODV NEXTXX 

3160 GOTO 3040 

32O0 REM ROOM 02 

3203 RII-2 

i210 PRINT BF" tiW 

3229 PRINT"aWTHIS IS THE SECOND OF THE BASE'S LANDING'. 

3230 PR [NI -'AREAS INTHE CENTRE OF THE FLOORSPACE IS" 
3240 PRINT-A LARGE DERILICT SHUTTLE THAT MUST MRVE" 
3250 PRINI-LHID THERE FOP VEAPS UNUSED. ".OK, THE " 
3260 PR INI "HALLS AND SPRAWLED OVER THE FLOOR APE" 
3270 -NUMEROUS TOOLS AND BITS OF SPACECRAFT" 
i*a0 "*« I NT "MOST OF THEN UtE^ESS. " 

32BI WlllT-Mir,-*/*-^ 

3282 FORAA-0TOITIM<RN> 

3283 PRIHTITE-IKPN.AA) 

3284 KXTA0 

3290 PR1NT--MXITS ■* 

, f-f:t -Ki-.j- 
3310 PRINT "NORTH" 

3320 IHPUT ENTRY! 

3330 1 FENTRVI" * EAST' OPEN TRVi"-£" THE N36O0 ROOM 03 

3340 lFEHTR*«- HORTN'ORENTRVi.'N-THEII3000 

3330 GOSUB 100 

3360 GOTO 3206 

3363 F0RXX-1T0DV MEXTXX 

3400 ROOn 03 

3*03 SN-3 

3407 PR|HT-rj*BLANDI* BAY ail* 

3410 PRINT BWINIS IS THE FIRST OF THE BASES 2 LAND I NO' . 
3430 PRINT 'FAEAS. ALONO THE URLLS AND ACROSS THE" 
3440 PRINT" FLOOR ARE VARIOUS TOOLS AND SPARES WJST* 

3430 PRINT "ARE USELESS. " 

3431 PR|NT"10Br- "0/ * J- PRINT 

3432 FORflA-0TOITEN<RN» 

3433 PRINTITEMKRH.RK) 

3*34 NEXTOfl 
3460 PRINT'MaFXITS ■* 
34'0 PR INT" 1 BEAST " 
3400 PRINT 'SOUTH" 
3481 INPUT ENTRVI 

3402 IFEHTRV<--E'<ST-ORENTRV«-"E , TNENi60e 

3483 IFENTRV«--SC4jTH'CRENTRVa--S'THEH33«e 
3404 GOSUB 100 

3403 FC*X>.irODY NEXTXX 
3486 GOTO 3400 

1T09 RBI ROOM B4 
3303 RNM 

3310 PRINT '.TJtTTECHHItAL UORKSHrjP«" 

3329 PRlNT-am.13 IS A FAIRLY LARGE UOPK ROOM DEDI-" 

3330 PRINT "CBTED TO THE MAINTEnfke C* THE SMU'TLES", 
3333 PR INT * HNICN ONCE OPERATED FBGN HERE. IN THE" 
3340 PRINT-CENTRE IS A LARGE FROSTED GLASS NORK" 

3530 PRINT-BENCH WITH VARIOUS TOOLS LAVING ON IT. - 

3531 PRINT ' BS3 J" , JT PRINT 
3552 FORAA"0TO1TE"(RN) 

3333 PRINT ITEHa(PN.AA) 

3334 NEXIAB 

3333 PRINT"BHBI»ITS 0T 
3363 INPUT ENTRVI 

3570 IF ENTRVB--NOPtH"OREHTPVt— H-TMEN340O 

3575 GOSUJ 100 

3577 F0RXX.1T0DY ICXTXX 

^09 REN ROOM 83 
3605 RN-S 

3610 PRINT-MWECEPTION AREAtJ' 
3613 FfilllT "akfTHIS ROOM IS OBLOfIC HI 
3*20 PRIHT"ulM AND NOOD DESK AT THE 
3623 PPINT-BEHIHO THE DESK IS A LARGE BLOCK OF" 

3630 PR I NT "PIGEON HOLES WITH VARIOUS U*DS - HOST" 

i633 PRINT "ARE EMPTY. NEXT TO THE DOOR IS A SLOV 
3c,'0 PtlHT "ABOVE UH1CH IS AN OPEN CIPCUIT H0US1HG' 
3673 PRINT'HItH A CIRCUIT HISSING." 
j»;se F*n.- war -t •-- _s- 

3681 FORAA»0TOITEM<RNJ PR INT! TEMf < RN. AA > fCXTAA 



rH A LARGE ALUM IN- ■ 

ENiTE'N EM ' 



E 



1 



Program listing 




3882 PBIHT-MXXITS W 

3883 PRINT " IMtlH NEST* POINT "SOUTH WEST" 

3884 lFDO<RN>>irHEIIPRIHT"EAST" 

3885 I-4PUT EN'PV* 

1886 IFENTRVI-- NORTH WEST-C«EinRV-- , NU*THEN3200 

3887 IFENTRVI-'SGUTH WEST*0REI4TRVl*"Sy-THEK348e 

3888 IFE'nPV*«-£«I-C«EHTRV|.-E-»iDD0-RII-tIMEH»88 
MM 00- j[ :.v 

3898 forxx-*itodv ttxro 
-895 GOt03*ae 
3900 rem rqc«i i6 
3989 RN-6 

3987 PRINT •*J*""NONORA1L STATION*- 

3918 PRINT •»HTH1& IS ft SMALL RECTHHGULAP ROOM MIIM ft* 

J91*3 PRINT'SINOULAR METH. TRAC* RUNNING DOWN THE - 

3920 FAINT-NORTHERN SIM- STANEINO ON THE TRACK IS" 

3930 PRINT-A SMALL VEHICLE. II APPEARS TO BE BKREH-, 

3935 PRINT"«*nir. -f- JT 

3940 FORAR-lTOirEN(RN> 

3945 PR|NTITEM*KRN.AA> 

~*9"58 ME'TAA 

3*15 PRINT-MIW1TS r 

3968 PPIr.T 1 -0»€ST' 

3963 INPUT ENTRY* 

3978 I*(HTRV»»"ltST-C«MTRV(--M'TMENK00 

3900 GOSUB 188 

3985 FORXX.1 TODY NEXTXX 

3998 G0IO3988 

4888 REM ROOM 87 

4805 RH«7 

4810 PRIHT-MMJHORftlL STATION!" 

4828 PRINT-MINIS IS 1HSIC1.V THE SATE US tut OI-ER- 
4838 PRINVSTATION.- 

4848 isiNi'Mir, -*/ jr 

4845 F0fmn-8T0IIEP1RH> 
4858 FR1NTITEN»<PH.AA> 

It'-U ■ I"" 

4878 PPIXI-8XEXITS r 
4888 PRINT-f-MEAST* 
"'Li . i cir-.i 

4188 IFENTRV-""EAST-C#£HTRV»-*E*THEN*200 

4138 GOSUB 108 

4135 PCrtXX-lTODV NExTXX 

4148 0OTO4888 

4.88 RE" ROOM 18 

4^85 H4-8 

4218 PPIHT-TaBBECONWWV PECEPTIOM". 

4213 PRINT ■fTHIS IS THE SECOND RECEPTION WEB IMAT" 

4228 PRINT "ALLOUS ftCCESS TO THE OTHER FLOORS THERE" 

4225 PRINT-IS ft DESK SIMILAR TO THAT IN THE FIRST* 

4238 PRINT-RECEPTION AREA BUT S-*ALLEP BESIDE MHICH- 

4235 PRINT-IS STANDING ftN EVELATOR wTTH ft SHRU. RED"; 

4248 FRINT-SION FLASHING ' INSERT ID' 0-4 IT. BEHIND* 

4245 PRINT "THE DESK IS ft DOOR. " 

4238 PRINT"*nr , -*/ *.— _■- PRINT 

42S3 F0RR«*«T01TE«<»fH) 

4268 PRIHTITEm<RH.ftfl) 

'-E-rNH 

4270 PRIHT-MEXITS.r 

4275 PRINT-NORTH EAST* PRINT'EAST" PRINT-SOUTH EAST' 
4277 PRINT-NEST" 
4138 INPUT ENIRV» 

4285 1FLEFTHENTRVI, 1 >"-N"THEN480e 

4298 IFENTRVB-"NORTh EAST-0RENTRY*--HE-TNEN48e8 REN ROOM »28 
4291 lFENTRVI« , EftST"0P£NTRV»=-E - THE'«4388 

*292 1FENTRV*-" SOUTH EftST " ORENTRVB«"SE " THEN4988 REM ROOM 821 

4293 GOSUB 188 

4294 FORXX-ITODV NEXTXX 

4295 GOT 04288 
4300 REM ROOM 89 
4385 RH-9 

4318 PRlNT'-MKORRItXlW 

4315 PRINT ■MINIS IS THE CENTRAL CORRIDOR OF THIS* - 
4328 PRJNT-FLOOR LEADING TO ALL THE STUFF QUARTERS, ". 
4325 PRINT-HASH ROOM ETC. IT IS FftlRLV LONG AND IS" 
4330 PRIHT'OhU UBfl FOB KCESS." 
4335 print -an r< -#/ print 

4348 F0RAA-8TO[TEM<RH) PRINT ITEM! CRN. AA> NEXTAA 
4345 PPINT-8-raxlTS I" PRINT 

4j30 PRI HI "NORTH NEST" PRINT-NORTH NORTH NEST* PRINT-NORTH NORTH EAST* PRINT'IIOR 

EAST* 

4355 PRINT-EAST" PRINT-SOUTH EAST" PRINT -SOUTH SOUTH EAST* PRINT 'SOUTH SOUTH UES 

4357 PRINT-SOUTH NEST* 
4?68 PRINT-NEST* 
4365 INPUT ENTPVf 

4378 IFENTRyl""UEST "0RENTRVM"1J" IHEN42O0 

4371 IFENTRV»--EAST"ORENIR-*(.*E IHETI4608 REM ROOM 118 

IFENTRVM-HORT- KST - ORENTPy*»-HU"*C*ENTPyl>"NOPTH EAST 't*£IITRV<»"HE"THEN4*0 



4372 
8 
4373 
4374 
4375 

0 

4376 
4377 



IFENTPvJ.-nORTh NORTH EAST CRENTPV1. NHNMhEN4*00 
IP ENTRY*.- NORTH NORTH £AST"C*£NTPV»--HHf * IHEIM488 

IFENTPVI.-SOUTH l«8T-C*rEHTHVB--St'-0REHTPV»»''S0UIH EAST"0PEHTRV«'-SE-THEN440 



OPEHTPVIf-SSU 1 IhEN44iK 

CRENTRV»«-SSE-TNEH44tW 



IttWI DRESS" . 



if Entrvii 'SOUTH SOUTH EAST 
IFENTRV»."SOUTH SOUTH EAST 
4388 GOSUB 188 
4385 FORXX-ITODV NEXTXX 
4398 GOT04388 

4488 RDI ROOMS 10 II, i. >. I* 
4418 PRINT--M-6TAFF t*)ARTERS0" 
4415 RN-I8 

4420 PRINT--0-IHIS IS A STANDhRD BEDFCOH/LlVlHO ROOM 
4430 PRIHT-«REB. THERE IS A BED ALONG THE EASTERN 1 

4448 PRINT-UALL BEVONIi UHCH ARE SOME ARMCHAIRS AND* 

4450 PRINT-A VIDEO SCREEN TO THE NEST IS A LARGE " 
4*35 PRINT TUP BOARD COHTAIHIHO STANDARD 
4468 pRiHT-mir. -*v * jf 
44<S fORAA-BIOlTEMIRN) 
4478 PRIHT1TEM-*'RH.«A> 
4475 'CXTAA 
4480 PRINT -HEX I IS 0- 
4*85 PRINT -8K0UTH- 

4*30 INPU*" I'lTRVI 

4491 IFENTPVH-S0UTH-0RENTRV|.'S"THEN4iae 

4*92 gosub tee 

4494 F0RXX-1T0DV NEXTXX 

4*95 GOT04488 

4308 REM ROOM 814.13.16 ■ 17 
431D PRINT'*10BBTAFF OUARTERSV' 
4315 R-N-14 

4328 PRINT--VTHIS IS A STANDARD EE DROOrVL I V I NO ROOM 
4330 PRINT AREA. THERE IS ft BED ALONG THE ERSIERN" 
4$40 PRINT't-ALL WVOND NMCH ARE SOME ARMCHAIRS ANT)" 
4350 PRINT-A VIDEO SCREEN TO THE fcEST IS ft LARGE * 
4353 PRINt"CL-PBQARE CONTAINING STANDARD ISSUE ERES: 
4566 PRINT-MBir, J- 
4565 FORAA^TOITEMCPN) 



4578 
4573 
4388 

H ta 

43 jV 

4591 
4392 
4393 
4394 
4395 
MM 

.611*, 

4618 
4658 

>C-<8 
4635 
4648 
46*3 

4638 

4635 
46*8 
4663 
4678 
4675 



4MI 

•os 

4693 
4788 
4718 
4715 

■471(1 

4r:ii 

4748 

4 ;■ se 

4753 

«768 

■i 783 



PRIHTITEMl(RN.AA) 
NEXTAA 

PR I NT "■■BEX ITS B- 
PR I NT " ■COUTH' 

INPUT ENTRVI 

1FEHTRVI- -SOUT H-ORENTRVB- * S- THEN* 388 

GOSUB 188 

0OTO438O 

FC8D0C 1 TODY ■ NEXTXX 
D0T04388 
PEr- ROOM Rlfi 
HN-ll 

PR INT '•PHIS IS ft NORXOUT AREA AMD SEEMS THE* 
PRINT-OH.V RECREATION FACILITY. EXCEPT IH£ B HPS ■ | 
PRINT*ON THE BASE. IT CONTAINS ALL THE NEEDED" 
PRINT "EOUIPMENT TNOUOH HUCH OF IT IS NOW IN- 
PRINT" DISREPAIR. - 

MiuiT'wmr, -*/ •— w 

F0RAA-8T0ITEM(RN) print 

PR|NTITEM«(PN-AA; 

ICXTAA 

PRINT-08BEXITS - PRINT 
PRINT" EAST* POINT * NEST " 
INPUT ENTRVI 

IFENTRVf--ENST-0RD'Tf.I.-E"IHEN*7ee 
IFENTOV«--UEST-0RE"TR'Vf-H"THEN4je8 

ooauiiM 

FtJSJOC" I TOOV NEXTXX 

G0T04688 

REM ROOM 819 

Rh-19 

m NT "MINIS SMALL ROOM CONTAINS R SHONER.A tfilH' 
FR INT 'SEVER**. SI'OS AND A kt,' 
"iM'mr -•. hint 

*CeAH=lTOITEM<RH. 

PR|tniTEHJ<RN.AA> 

NEXTHA 

PRINT* *IJOE>;I TS r PRINT 




INPUT ENTRVI 

IPENTRYi«-UEST-0RENTR"*»--WTHEH4«*O8 

I FENTRvl • "PEE " THENRR | NT * V*M RELIEVE VOLTRSELF. * 00104708) 
FBRXX-1T0DV NEXTXX 
00T04788 
REM ROOM 828 
RH-28 
PRINT" 

PRINT-MAN OAK BAR COVERS ONE UALL AROUND H-ICH'. 
PRINT'ARE TABLES AND CHAIRS." 
PRINT-f«lr/ -8/ «~-8r PRINT 
F0PAh.8TQITEM(RH> PR1NTITEMHRN.AA. NEXTAA 
"MI 8-rEIXITS ■- 
PRINT"W>OUTH WEST" PRINT 
INPUT ENTRY* 

IFENTRVI-*- SOUTH MEST-0REHTRV»s-SU-THEN*288 
GOSUB 108 
FORXX-ITODV NEXTXX 
GOT 04388 
REM ROOM «2l 
RH>21 

PRINT'-JUBAR ITEFTLE3* 

PRINT " MBE'C4>E IT BECAME A TEMPLE THIS USED TO" 
PRINT 'BE A BAR AND STILL MAS THE BAR H.OHQ THE'. 
PRINT-SOUTHERN UALL. THIS HAi NOW HOWEVER BEEN* 
PRINT-DRAPED WITH A RED CLOTH AND TMO CAHDLES* 
PRIHT"STAHIi AT EACH END. AH INSCRIPTION HAS" 
PRINT " BEEN CARVED INTO THE FRONT IN DIOHS YOU". 
PRIMT-RECOGHISE TO BE OF ANOTHER CULTURE." 

FOPA-lTOITEfl<RM> IFITENt<RN.A>--CPVSTAL-THtNA-ITEH<R-'> 00TQ4950 

ICXTA 

0OT04975 

PRINT-IN THE MIDDLE OF THE AlIER IS A TALL" 
PRINT CVNDRICAL CRYSTAL .SIMILAR IN SIZE AND" 
PRINT -SHAPE TO YOUR LASER CARTR1GE ALTHOUGH IT". 
PRINT-IS MOT THE FIMIL» BLUE BUT A RED AMD" 
FRINT-HHITE FROSTED EFECT . " 

PRINT PRlNT-tar- -t' • JF PRINT 

CV-2 




64 Adventure 



mi 

4882 
4»3 
1984 
•983 
4998 
4S9B 



m:3 

an 

5343 



5892 
MS 
51M 
SIM 
3110 
9119 
9120 
3122 

3138 
3133 
SI4| 
3143 
3139 
3133 
3166 
3163 



FORAA-0TOITEN(RN> PRIHTltEHSCRN.AA> IFlTEM!(RN.Aft--"CRYSTAL"THENl. .--I 
nextaa 

■•int'mchits ■* 
print'miorth west" 
irtVT i 

IFEIITSV!."NORTH NEST-OREHTRVI.-NU"THEN4iO0 

oosuiioe 

F(RX"-1'0DV hCXTXX 

al- 
ibi LONER LEVEL 

fan room «2 

RN-22 

PRINT-3M.0HER LEVEL RECEPTION l*fcABr" 
PRINTMTHIS ROOM 16 INTRISIO.V THE SAME BS THE" 
PBINT'OOCR RECEPTION "PERS IN THE COMPLEX" 
PRINTEXCEPT rCR SOME MINOR 0ETA1LS. * 
HtlHT'Mir. -*/- PRINT 
f OR<lR"8T0 I TEH( RN ) PRIMTITEHKRN. AN) HEXTAft 

nuHruniTi : ■* 

PRINT BEMT PRINT-WHTH EAST" 
INPUT ENTRY! 

I(LErT( 1 ENtRVI,I»--E-fNEN31Be 

IFENTRVI-"NORTH EAST " CPENTPYI" "HE " THEN328B • RBI ROOK 024 



FQRXX-ITODV NExTXX 

ooTonii 

REN ROOT! "23 
RJH3 

-mrm- lit M.-i -. -.. ■ 

PRINTMTMIS NOUSES RLL THE MEMORY FOR THE MAIM* 
PR I NT "COMPUTER SYSTEM WHICH IS MOM" . 
IFCO-1THENPRINT ON G0TO3138 
PRINT- SHUT DOWN" 

PRINT-THE ROOM IS RECTANGULAR UITH LPPGE" 
PRINT-NETFl CABINETS RUNNING DOWN THE SOUTHERN-. 
PR I NT "BHD NORTHERN WALLS. IN THE HI DUE OF THE' 
PRINT" SOJTHEPl HULL IS A POST KITH A LAROE RED" - 
PRINT-SNITCH CASING ON IT. IH THE CENTRE IS A* 
PRINT"CIRCULAR HOLE WITH THE WORDS INSERT" 
PRINT" WRITTEN BE LOW IT ON ft METAL PLAQUE." 
spp.t in r, -9/ 9— jr print 



WM F')RP»*"8T0ITENlRHi PR1NTITEMKRN.AA) NEXTAA 

nxt ■ :'■ ■ - 

31B2 PRtMT'MOUTh uEST" PRINT-SOUTH EAST 
3183 INPUT ENTRVI 

3137 IFEntpvI-'SOUTH u£ST0RENTRVI--SU"IHEN3tf.v 
5198 IFENIRV1--S0UTH EAiTOPENTRV!--SE"THEMS*M 
3193 GOSUDim 
3193 F0RKY.1T0DY NEXTXX 

3193 cc'cciee 

V8S Kn RO;r ..i 
91IS RH-24 

3218 WlNTrWECOPDS ROOMST 

9tn print mthis noon is similar to the computer- 

3228 PR I NT BANKS UITH THE SAME MJJHINUIH CABINETS" 
3223 PRINT -LINIHO IT. BUT INSTEAD OF ft POST THERE IS" 
3230 PRINT'S COMPUTER TERMINAL. THIS IS DISPLAVD - 
5235 PRINT-»pi«|<5>-/// RECORDS - CLASSIFIED ///• 

5237 PRINT' AENTER CARD I4JMBER AND NAME >* 
3240 PRlNT-»r, -9, 9 PRINT 

5243 FORAft-elOlTEM(RM) PRIMTITEMKRN.AA) NEXTAA 

5238 PR I NT •■8DEXITS TT 

5255 PRINTRDEAST PPINTMEST 

5260 IHPUT ENTRVI 

3265 tFENIRVf--EAST"0(XHTRVI-"E''HEH34OO 
3278 IFENTRV»--WIST"OREHTRV».-M'THENWOO 

;2se cosuBiee 

3283 FOtXX-lTODV HEXTXX 
328' GET A! IFAB>""THEN3287 
3299 G0T0S200 
S40e REM ROOn 825 
5485 RH-25 

34ie print-.-mbbecurity PosTr 

3413 PRINT -BHTN IS ROCfl IS SPARSLEV FURNISHED UITH" 

5428 PRINT-ONLV THE MINIMUM OF COMFORT. " 

5423 PRINT-«>ar, -9/ 9 PRINT 

3438 F0RAA-8T0ITEA<RN) PPINUTEMflRN.AA. NEXTAA 

3433 PRINT-gtSExiTS ■ 

3449 PRINT-B8SOUTH HEST" PRIHTEAST PR INT 'HEST" 
3442 INPUT ENTRVI 



3443 
3*30 
5435 
3460 
5465 
5478 

gats 
551 0 
5313 
5520 

9909 
SSM 

-■■„• 

5365 

5370 
99H 
9BH 
5390 



IF ENTRVI. -SOUTH wEST'ORENTRVI--SN"THEtA;« 
IFENTRVI- "EAST " CAENTRVI. " E " TKII5500 
IFENTRVI--UEST ' QDENTRVB- - W " THEII3 1 W 
0OSUB1M 

F0R-:»1T01V tl-. T^;- 

00TCS4M 
Rtn fXf t,t 

RH-26 

PRINT-naDLIFE SUPPORTT' 

PRIIIT"BBJTHIS ROOM HOUSES THE LIFE SSUPPORT- 
PRINT 'SVSTEN FOR THE WHOLE COMPLEX. • 
PRINT-«*ir- -9/ 9 

FORAA*0TOITEM(RH> PRIMTITEHKRN.i**, NEXTAN 

PelNt"88KxlTS i* 

PR INT" MUST" PR I NT "EAST" 

INPUT ENTRVI 

IfENTRvl--MEST-0R£HTRVI--U-KN5488 

IFENTRVI" * E«ST"OPENTPVI-'E" 



SIfl 



56«, 

*C4' 

5655 

sea 

5678 
3673 



3692 
3693 




8BB9 ■* 



6043 
CSO0 

6053 



6070 
6073 



SIM 
6105 

sue 

6115 
■128 
S123 
i at 
8139 
6148 
6143 

-At* 

cia 
si ra 

C175 
SIM 



SZM 
6210 
6215 
S220 
•2i3 
£238 
6233 
S348 
6245 
-:250 
6253 



rCR>:--lT01lv -CXTXX 
I T069M 
REM ROOM 827 
RN-27 

PRINT-^BBCENTRAL SECURITVB/' 

PRINT-BBTHIS IS ANOTHER SECURITV POST- THE MAIN" . 
PRINT-ONE FOR THE BASE. THERE HRE SCATTERED" 
PRINT "CNN I RS M DESKS *WD A LARGE F1LLIH0" 
PR I NT "CABINET. " I 

IFDU*1THEhPRINT*THE DRAW IS OPEN. " 00T036S3 
PRINT "THE ORAU IS LOCKED. " 

pRiNT'ianr^ -•/ *—jr print 

FORAA-OT 0 1 TEM ( RN ) PRINT I 'EMI 'PH. HA j HEXTHA 
PR|NT"B8PEX1TS W 
PRINT-MBIAST- PRINT'MEST* 
INPUT ENTRVI 

IFENTRVI-'EAST-OREMTRVI.-E'THEMSTM 
I F ENTRVI- " WEST - OREhTRYM* U ' T HEH3300 
GOSUB100 

FOB-xM-ITODV NEXTXX 
00TO5688 

t.liHI I. 

RBHI 

PPIIIT-.UaiENTPNL COPEr- 

PA1NT-BBITH1S ROW IS FBIRLV EMPTV EXCEPT FOR H" 

PRINT-CABINET RI ONE END IN WHICH THE DVL1THIUM". 

PRINT*CRVSTALS ARE HOUSED. IN MfiTEP. LOCKED" 

PRIHT-DOhM UITH A BAR CONTRCLED BV ft COMB IN- - 

PRINT-HTION LOCK.- 

PRINT 'Mar - ~9/ 9 — M~ PRINT 

FORftft-OTOlTEMiRN) PBIHT I TEN* (RH. Aft i HEXTftfi 

PRINT-MCXITS ■- 

PRINT-MMEST- 

INPUT ENTRVI 

IFENTRVI"" UEST -ORENTRVI . "W" 'HENViOB 

FORft-lTOIMV IFIMVI(A)--DVLITHILft CRYSTALS" IHEHA- 1N>/ WT03760 
HXTP 

IFC9-ITHEN5845 

00SUB1M 

FOR^-ITODV HExrxX 
00105788 

PRINT-THE CABINET OPEHS" 
C9-I 00T03778 

IFlEFTIlENTRVI.3>."FUT"A(JDPliJHTI(EHIRVI.6/ = -B0TTLE-THENSM» 
IFLEFTIlENTRVI.3'- PLA:E-NN[«I&MTI.ENIfivi.6>" , 'iOTTLE-THEHHL-3 0OT05BC8) 
00TO5870 

F0RAA-8T0INV IFi«Hflp>--K»TTLE-TNEHA«-Iir/ &0T03863 

■exiAB 

PRIHT'VOU DON'T HBVE « BOTTLE." 0OT05870 
IFBF-1THEH39O0 

PRINT "THE CRVSlftlS SHBIVAL UP ANP BECOME USE-" PRINT-LESS." END 
PRINT-OKAV.- 

(CeftN=0TOINV IFINV!<Afl>--SPACE SUIT" THENAH- 1 NV GOT 05304 
MXfM 

PRINT-VOU HAVE HO SPACE SUIT VOU DIE OF ATMOS-"- PRIMT-PHERE POISON1N0.- 

FORNA^TOINV IFltM«Aft)--OXVOEN TANX" THENRA-INV GOT 053 10 
NEXT Aft 

PRINT"VOU HAVE NO OXVGEN VOU DIE OF ftTMOSPHERE". PRINT "POISONINO. " END 
PRINT-OKAV. " 
FORh'QTOI TEM(RH) 

IFITOtHRN.A)-"DVlITH]UH CflVSTALS'THENlTEl'lI'RN.ft)-"" H"I TEM'RN-' 00 T 03*40 
HEXTA 

INV-INV-1 IWrt<INV,«"DVLITHIUM CRYSTALS' 

'.■.:!l't.y t 

REM UPPER FLOOR 
REM ROOM 9S9 
RN-29 

PRINT-rjBDUPPER RECEPTION AREAV' 

PRINT ■(THIS IS BAS1CLV THE SAME HS IHE SECCWD-' 
PRINT-flRY RECEPTION AREA. " 

IHT-BMBir/ 9—JW PRINT 
' 1 »ftft-BT0ITEM<RN) PRINT I TEH! (RN. ftftl HEXTAft 

i/l - 
PRINT-BEABT- 

Ih4?UT ENTRVI 

1 'LEFT! (ENTRVI. 1 ) »~E" THEN6 180 

00SUB1M 

FORXX-l TODV ■ NEXTXX 
DOTOSOie 
REM ROOM 130 
RN-30 

PRINT-MBSECURITY POSTr 

PRINT-MTHIS POST IS ONLY SPARSLV FURNlStCD WITH", 

PRINT-ONLV THE MINIMUM OF COMFORT." 

PRINT"»ir, -«/ 9—JT PRINT 

FORAA.0TOITEMlRN> PR1NT1TEM*<RM,AA> HExTftA 

PRINT'WBEXITS 

PRINT"*CftST" PPINT-WEST" 

INPUT ENTRVI 

IFLEFTI(ENTRVI.1)-"E-THEN6200 
1FLEFTH ENTRVI. 1 >""W"TNEN60W 
OOSUB108 

FORXX-ITODV NEXTXX 
GOTO6I0O 
REM ROOM 131 
RM-31 

PRINT"38DE£NTRftL CONTROL ROOMBT 

PRIKT-MTHIS ROOM CONTROLS EVERYTHING IN THE" 

PRINT-BASE. THIS IS EASILY OBVIOUS BV THE' 

PRINT-BANKS OF INSTRUMENTS AND ENDLE 3- SUPLlES". 

PR INT "OF CONSOLES. SOME OF THEM ARE ON BUT ft" 

PR INT -MAJOR I TV ARE BROKEN PROBHBLV UNUSED FOR" 

PRINT DECADES." 

PRINT-MS r- -9' 9—*- PRINT 

FORAA-0TOITEM<RN> PR INT I TEN! (RN. PA) ICXTAft 

PRINT-ltaEXITS W 

PRINT BBWRTH" FRINT'EAST- 



EN 



64 Adventure 



Program listing 



t.265 

e;r« 

6." 73 

627? 
£2&e 

£263 

-;;se 
6292 
-.2:«5 
•400 

-:305 

OH 
6323 

6338 

6333 
» WO 
6347 
6J30 
■-J'.t 
6368 
c;&3 
6367 
4370 
6375 



WIT "SOUTH" PRIHT'mEST* 
INPUT EtfTRvi 

I=l.EfTi(EMrevi.l>.-H-T<t*300 
!£UgTSJBn*Vl l>--C-T»«Mb6«8 RE" tOW I3J 
f;, l -EFt; l ENiBvi.i..-i-i«E ( ^5oe ben bc:*- t3a 

o&susioo " THD * i,B8 Rton B3a 

FMK-.1T0DV MEXTXX 
BOTM2M 
*£* mm *3z 

tN-li 

PPIN'\*a"C0*8»UTER ROjrV* 

PRIMT-FOfi THE t**lL£ C0HPLEX.11 IS ft SHALL UNIT", 
PB HI-OX THE NORTHERN WCL OF THl SOOhTh HAS" 
PRINT"*. MONITOR AND KEYBOARD. IT APPEARS TO BE" 
P«INT - 'QFF. " . 

ir^*iI'Sf B ii; , " A Sr **- L FLASHES " FWIHT' 

fpint «iMT'«ir, «— _bt 

KiSOWIOirirtlSH. «flHt[rEf«.HH.H», ICXTftft 

"IT ■■SXIT'i 

W|«T-«0U1H- 
Input entry* 

fot-x-itodv hextxx 



???2 W|»fT-«:TM(B>-»'/,'C£HIIW. C0I1PU1EP/A- 
- ; 4:o p*MTT-b» PLEASE TYPE EfTBV KEywoRD' 

6430 PUHTCW PRIHT" _"»-!■ 
6433 IF«V.JTMEHP*tKTCl 
6448 OOTOS350 

-;we re* coon mi 

Rll-33 

S12 SPOTS'*!! 15 0 ■wu.raN pooh ihicn contains- 
SH "E^ 6 «w»«v for the srse. 

SRg «INT-SOUTHEth MALI, IS ft L 7*GE PUTt SUfT 

'-I-.'-BXI r t . w MM 

SmI ESlSvffijt MIHTlTiW.BH.nR, HIXTW* 
6555 PBIHT'*KJBTh- PRMT-snuTH- 
6560 INPUT EHTRVf 

6563 [FLEFTi<D4tirV«.t>-' , N-THEH620e 

6=80* ^ u ^ EH,M - l, "'' S ''W101 1 EW.3.l>O-N'TMEh73e8 RQ< ROOfl 841 

6393 FORXX-UODV H£XT-> 

6398 0OTOS5M 

6680 RE" ROOK 134 

6605 RN-J4 

6610 PRIKT-.-]BL>«Er 

S3 SiK'SK" 16 AORICULTRAL CENTO QF TnE" 
Hfl «1«T*»RSE - VOU WE STANDI*) IV ft FftlB film- 

82 """'"W "«6 ITS SUPPLV FRO* A STPEATI" 

BB wnt-runmino BOW Foon so-* millsYo tme* 
6633 PRINT-NORTH. THOUQM THE SKYLIGHT ABOVE CONES 1 
*«• £ Slfii^KJ WW OF IX SIMGLEOlf^T* 

*m? MIKT'SMEET OF HACK fCTAL' 

WNvSiSEim"!!-' re,MT * 

2S >X"S!?rvJ' WHMWIH out- 

6670 IFENTRVB.-UEST-0*ENTTtVB--N"THEH6288 

£S !;i E t' ,, E»"»V*-l>--6-THEW68W «« BOOM 9X 

66^0 ^i?w""' C * EA6 , -'WMTIW--Nl-THE«7Be «H POW .35 
•i685 FC»>«.itOI»V HEXTW 
6690 GOTOWSe 

REn noon ■» 

6785 BM-35 

67ie PDlHtTlAJATEFf ftLLV 

Ki5 "'•""•"HIS IB ft IftTEPFflLL THftT SUPPLlEi THE" 

ga Snff"UM TO THE SOUTH uEit U I SiEftUI I fui- 
6723 PBIHT-BUT HAD MO «I«L "-WOSE, " 
S25 ?!'?!*•••"' -T' PRINT 

6767 FCarxf-lTODV NEHT)C< 
'^•30 00106700 

^880 Bffl ItOOH #36 

6883 RN-36 

6BI0 PPlHT-.TBCFOFSf 

fig SlX'-X&^o^c&s 0 ^™ 

««5 PBIHT-Mir , -»,- PRINT 
<P» FORAWrolTErKRH, PVIHTITEIf (Bh.* 
6335 WIMT-MKXITS W 
60*0 P*lNT"*|atTH IAS1- PtfII(T-|*iI- 
6830 INPUT ENTSV1 

6835 IFEHTPH--HOBTH EHSr-ORDITRV^'te-THEMb 1 **) 

W68 IFLEFTHO.TBVI.I.--H-THEMS7W 

68^0 00SUII08 
6875 FOBXX-1T0DV HEXTXX 

tM 

«:«3 

4910 
6913 
6920 
6938 
039 
tM 
6943 
6flO 
6960 
6963 
-..-.* i\ 

tan 
am 

69« 
69A' 
F8N 
7003 
7010 



a io.tab 



■n noon «37 
PRINT \3JttH7WIMCE CAVEf- 

"ii.T-«n-i5 i s the first of a comple- of ch-.es- 

^''^'■«*m' " 1 "* 1Tff * j "- r* 

IHFW EHT»Vt M l€S *" PR,K, " MESI " P»I"T"SOUTH- fWIMT" 
IF1NTRVM -SOUTH HESI-0RENTPV8--SH-TMENS880 
IFLEFTKEHTBV1. 1 i ■ ' M" THEM67J0 

IFLEFTi'EHTBVI . 1 ,m-%- IHEN70OS 

iagTJ(IMWV8.I).-iMHDI71W REFt POOH 839 

FORKX-ITODV HEXOCK 
0UT06SO0 
RE" POO" t30 
RH-38 

PPIHT-rJOBJUBf 

mim'WMU CAVE IE UAROE* THEN 1*H£ FIRST AND" 



7030 
7033 
7040 
7043 

«9i 

7035 

'«B 

"«3 
7B70 
7075 

-898 
'180 

7183 
7118 
~I13 
7128 
7123 
-12B 
7133 
7148 
7143 
7138 
'133 

7163 
7167 
7178 
7173 
7180 
vn»> 
7218 

7^30 

ma 

7243 
7238 
7233 
7260 

•263 
7278 
7273 

'--I- 
7209 
7rs« 

7W0 

TMS 
7387 
7318 
7313 



WWW "€ iTPAU AMD GEHEPAX MESS t T ij- 
fPIKT-OrVlOUS THAT THIS IS A LA1B FOB SOnE" 

PRINT-880r. -8^ » — MINT 
F0RAH-8I0!TEH.»N» PBJHT 1 l£rl . ti. .... MEXTAfl 
PRIHT-88KXITS r 
PRlHt"8B«0»iTH- PPIMT-EftSi- 

IHPUl EHTRVI 

IFUF THEHTRV8 . 1 >• ' H*T*4h6988 
IFL£FT«(ENTRV«.l) 1 .-EMHEH728e REP ROD" 440 
0OSU11B8 

FORXX-ITODV HEXTXX 

ke" eoon *39 
PH-39 

PRINT-MTA^RHr 

f»INT-8BTHI6 3"Au. CAVE ONCE FORMED TmE ENTER- " 
PBIHT-ftHCE TO THE OEMEDH. ^TORE. - 

:'REC8N>»8TX€HPRIHT-1UT IS NOU HOCKED BV A »0C« FALL. 
P8IKT-— r , ^ PBIHT 

FORAAMTOITEBlRNl PBIHT 1 'EAftCN. AA) HEXTAA 
PW I NT "MOD. ITS r 
PtINT-MC3T- 
1 F RF • R" > • 1 TMENP" I HT • EAST - 

INPUT ENTR-tI 

IFLEFTf (ENTHVt. 1 )»-WT^H698* 

IFLEFTf(FHTSVl.|J-'E-AHDT*(BW>-|TlCN75«8 RE" ROOA 842 
IFDnW»"TIWE OWVOEN TF«(-THEMENlRy|KNTRVi."r 
00SU1188 

FOBXX-ITODV HEXTXX 
0OT07188 
RE" RDOTt •4.- 

PN-40 

pb:"t '.m-rtf 

PPIMT-8BTNI1 IS A HHL U»-E OF MO If^OR TPHCE* 
IFBF CM ' *8ITMD8*RIHT ' 'HERE IS ft POCt. FALL TO THE EAST* 

i* i • no r , -»/ • _or print 

fOW»*M)TOITCn'BM» PRIHTITE"*IB-..AA^ MEXTAA 
pbimt- r 
PRINT*— ST' 
IFRFiPID-lTHENWdHT-EAST- 
INPUT EN1RVI 

IFLEFTl'. ENTRVI. ll--U"THEIt'OOtf 

lFLEFTI'ENTBVI.])--£-Ar(TjRf»Rl-.-lTHENr^08 RE" ROO" 842 

am MM 

FOBJOCITOOV NEMTMM 
OGTQ7;80 

RE" BOOH 141 

RH-4I 

PRINT TMBuCGV ST0RE8- 

PBINT---BTHIS HOUSES THREE BUOOIES ALL OF IKICH" 
PBINT-ARE UNUSEAK.E. THERE APE AL^O TUJ KUU* 



-V * 




ran 

7323 
7338 
73» 
7348 
7338 
7333 
7368 
7370 
7373 
7i88 
7408 
7418 
7413 

7428 



I. Aft.' NEXTftA 



7310 
7313 
7320 
7338 
7333 
7348 
7345 
7346 
7347 
7330 
7533 

rsM 

7570 
7373 
71B8 
teeeo 
1801,1 
10013 
10020 
I BKM 
■ BM| 
I 
I 

IW7U 

18888 

i am 

101 8»' 
I0IIP 
1012O 
10130 



PBIHT-DOORS TO TME SOUTH- 

PPi.""«nr. ■ print 

FORAA-OTOITE'KBN. F*IHTITE*t*'P 
"«Iin-B*Te>:iT5 8" 
PBINT-BMFJSTN- PBUIT-SOUTM 

INPUT EHTAYI 

'JJ-Ef I* i: ENTRV*. I,»-M*THEMS308 PEA BOO" 833 
IFLEFTKEHTPVl. 1)«-S"TMEH7400 

ootuuoa 

FOJDOW 1 TODV MEXtKX 
00707388 

«!~T-.TOimi SLWALEr* 

PBlHT'8lfc-3J TRftvEL FOR ABOUT TUO HOURS BEFORE" 

print-fro-, nt nmmm wSoiim.'^^ 

END 

BE" BOOR «42 
RH-42 

PRINT ' riMBENEPAL STOBE»- 

PBIHI-BWTHIi COIITAIHS AVt THE MAJOR SUPPLIES FOB*. 
RBltlT-THE BASE • HOST OF IT IS JUNK. . B "" v,Ea ru " 
P«Ift--BJBr. -8/ l~M PRINT 

rcmr^wxm*ir PB " J ' 1TE ""* W RHf hextaa 
print 

IFT*F<39)"1TMEMPHNT-|<*TH mEST- 

IFBI.4U:..1TMD.PPI«1-S0UTN KST- 
H*lT ENTBVf 

lESSKtSfififfi *ST-C8&THVM"Ny-ftNnBf.33.'-ITHEi ( 7i08 PEP1 POO" 139 
^l™*' S0OTM <8T-C«NTRVM"^ ANDW.48).1TNEN72M «H ttXH M 



10145 
10130 
I016O 
10178 
1 1 : 8J 

10190 
18200 



CDSU1I88 

FOBXX-1T0DV HEXTXX 
00T073OO 
REn TITLE PAGE 
PO-X33280.6 P0»E3338I,8 
PC» E3 J2 63 ■ PEEK ' 33263 >AND 1 9 1 
PRINT H .iu' 
PRINT- cm- . 

PRIKTTftD. 13 .-PWR* MILLIAHS* 
PBIHT -rTA»< 16) *PRESENTS- 
PRlNT-r- 
PBINT* 
PBINT- 

"BINT- 
PRINT- 

PRINT- 
PRINT" 
PRINT" 

s!Ni;5isi?a- :,,c| - F ™ ,, « ,,Tu,,f fob - 

PBINTTfl>(I7>-ft^*»- KX" 
F0RXX-1T03388 HEXTXX 
PRIHT-rr 

PYJ0-33282.3 P0KE3J38],C PQKE312S4.2 

POKISaata . PEEKC33K3 » 0*64 

RETURN 






COMMODORE 

YOUR BEST INDEPENDENT COMMODORE MAGAZINE 




Whatever you do, don't let this happen 
to you. When you rush down to your 
newsagents to get your copy of the 
latest Your Commodore don't suffer the 
disappointment of being told they've 
none left. 

Why not sit in the luxury of your 
own home and feel safe in the 
knowledge that your copies will come 
neatly wrapped winging their way 
through the post and find themselves 
popping through your letter box? 

Whatever your interest in the 
Commodore range of computers and 
peripherals, you simply cannot afford to 
miss a single issue. The magazine is 
packed with news, reviews of the latest 
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SUBSCRIPTION ORDER 
FORM 

Cut out and SEND TO: 
YOUR COMMODORE 
INFONET LTD., TIMES HSE, 
179 THE MARLOWES, 
HEMEL HEMPSTEAD, 
HERTS, HP1 1BB 
Please commence my personal subscription 
YOUR COMMODORE with the issue 



SUBSCRIPTION 
RATES 

(tick as 
appropriate) 



£13.40 for 12 issues 

UK 

£15.30 for 12 issues 
Overseas Surface 

£31.20 for 12 issues 
Overseas Air Mail 1 1 



software, information about the books 
for sale, articles to help you with your 
programming, games to type in and 
play, useful routines to make your 
computing life easier, and all sorts of 
useful, informative and entertaining 
features. So whether your interest is 
purely in the latest games available for 
the VIC 20 or in reading a serious 
review of the most recent hardware for 
your Commodore, you must ensure that 
you read and inwardly digest every issue 
of Your Commodore. 

And it's so easy to do! Just fill out 
the form below, write a cheque and 
send it off to the Subscriptions 
department. You know it makes sense! 



/ am enclosing my (delete as necessary) 
Cheque/Postal Order/International Money 

Order fori 

(made payable to ASP Ltd) 
OR 



Debit my Access/Barclaycard-k 
(■kdelete as necessary) 




1 1 




1 1 1 













Please use BLOCK CAPITALS and include post codes. 



Name (Mr/Mrs/Miss) 
(delete accordingly) 



Address 




Signature 



Date. 



Simon Rockman gives ] 
you all sorts of hints 
on how to become a 
sneaky programmer. 



SNEAKY 
PROGRAMMING 





'A 



II' 




V ■ 'Vi 
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ALL COMPUTERS AND 
computer systems have 
their quirks, the Com- 
modore is no exception. A 
good programmer will 
Rnow about and program 
around them. A sneaky 
programmer will exploit 
them to the full. This article 
is all about how to be a 
sneaky programmer. 

Loading files 

lore tape 



The Commodore tape 
system is slow and reliable, 
but it does have one feature 
few people know about. 
This is the ability to load a 
selected file by using part of 
the file name. To illustrate 
this imagine that you have a 
tape with three programs on 
it called "JOHN", JAMES" 
and "GEORGE". To load the 
first program ("JOHN") you 
can just type in LOAD and 
press RETURN (or use 
SHIFT/RUN STOP). If you 
want to load the second file, 
bypassing the first you can 
type LOAD "JAMES" and 
the computer will search for 
that file finding, but not 
loading, "JOHN". What 
most people miss is that it is 
not necessary to type the 
whole name in; just LOAD 
"JA and pressing RETURN 
will perform the same 
function, similarly to load 
the last file, "GEORGE", 
with the tape wound to the 
beginning it is only 
necessary to type LOAD 
"G and press RETURN. This 
not only saves time but 
means that you can load a 
specific file even when you 
have forgotten the end of 
the name. 

Auto-repeating,^ . j 

The 6502 inside a Com- 
modore computer can put 




rogramming 



program is debugged all the 
STOPs can be removed. 

Rogue lines ^ 

When writing a program it is 
quite common for there to 
be a line which you are sure 
is right but seems to be 
causing the program to go 
wrong. Tne obvious 
solution is to delete the 
offending line to see if it was 
the culprit. If it wasn't the 
best bet is to re-enter the 
line and try elsewhere. This 
is a little counter- 
productive because you 
end up typing things in 
twice. A neater solution is to 
REM out the line. If you 
change the first three letters 
to REM then the line will do 
nothing while you test the 
program. When you want to 
use the line again you can 
just over type the REM with 
the original letters. Of 
course just taking bits out 
does not cure a program- 
ming problem but it can 
reduce confusion when 
several complicated 
operations are taking place 
at once. 

Screen editing ^ 

The Commodore screen 
editor is one of the nicest 
ways of entering programs 
that anyone has come up 
with. What you enter on the 
screen is what you get. One 
thing it does lack is the 
ability to merge lines. 
Imagine a program with 
these lines 

5100 IFA$="SNEAKY"THEN 

5120 PRINT "SNEAKY 
HUH?" 



This routine will always print 
"SNEAKY HUH?". To 
change it to only print the 
message when A$=" 
SNEAKY" would mean re- 
typing the PRINT "SNEAKY 
HUH?" at the end of line 
5100 and removing line 
5120. The clever way to do 
this is to list the two lines 
and them move the cursor 
to the space between the 
5120 and the PRINT 
command. Enter a colon (:) 
and move the cursor back 



one space onto the colon. 
Now hold down the shift 
and press insert twenty 
three times, until the colon 
goes iust past the quotes 
from A$=" ". Still holding 
down the shift press 
RETURN. The cursor will 
move but the line will not 
have been entered. Now 
move the cursor up to the 
line above the 5100 which 
should still be on the screen. 
This line may have the LIST 
command above it. Type 
LIST again and the first part 
of the 5100 line will fall into 
place in front of the end of 
the 5120 line. Move the 
cursor up to this line and 
press RETURN over it. This 
operation sounds compli- 
cated when described on 
paper but if you try it, *nd 
get into the habit of using it, 
then you will save a lot time 
when changing your 
programs. 

Protection *^ 

There are times when you 
want to protect a program , 
from prying eyes. Mostj 
protection has to be done in 
machine code especially 
when you want to stop 
people from pirating your 
software. However, tnere 
are cases where iust 
stopping a person from 
listing a line will suffice. On 
the Commodore 64 this can 
be done using a shifted L in a 
REM line. Just type 

7 REM (Shifted L) 

then when you list it the 
result will be: 

/ REM 

?SYNTAX ERROR 
READY. 



Please do not use this in any 
programs you send to "Your 
Commodore" because we 
will only have to remove 
these lines to use the 
program in the magazine. 

IF7THEN100 may at 
first glance seem to be a 
syntax error, if Z what?. The 
meaning is really quite 
simple. The line has the 
same effect as saying 
IFZ 0THEN100 but saves 
three bytes. This is called a 
truth test and there are 
sneaky ways in which it is 
possible to use the equals 



sign. Try PRINT 1=1, this will 
give you the answer -1 
which is the '&4's way of 
saying true. PRINT=1 will 
return 0, meaning false. 
These operations should be 
used with care and carefully 
REMed because they can 
get confusing. They are a 
very useful and compact 
way of making a comparison 
and will work with strings as 
well as numbers. 



When writing a large system 
it is common practice to 
have a set of standard 
subroutines which can be 
called from disc when 
needed. On a small system it 
is often desirable to do a 
similar thing but to 
incorporate the routine in 
each program. If you have a 
BASIC extension it is 
possible to SAVE the routine 
and then MERGE it into the 
main program. However, if 
you only have a standard 
machine it will be necessary 
to re-type the section of 
code each time it is needed. 
That is unless you are 
sneaky. With routines that 
are less than a screenful you 
can cheat. Load the small 
routine and list it to the 
screen. Make sure that you 
have five lines spare at the 
bottom and then load the 
main program. Without 
clearing the screen take the 
cursor to the first line of the 
routine to be incorporated 
and press RETURN. Do this 
for all the lines you want to 
merge. If you have more 
than twenty lines in the 
subroutine you can repeat 
this process in twenty line 
chunks. 




DATA 

STATEMENTS 



Dataview 



Colchester based software 
publishers, Dataview 
Wordcraft Limited, have just 
published an 6-page 
brochure claiming to 
unravel the mysteries of 
word processing, giving an 
overview of word proces- 
sing, hardware and 
software, how it will save 
money or make money, 
with particular reference to 
their own Wordcraft 
software. 

To obtain a free copy of 
this brochure, write to Amit 



Screen graphics editor 



Studio Software have 
recently released a new 
graphics designer package. 
Designer 64, which, 
supposedly, by relying on 
the standard Commodore 
graphics set, enables users 
to create impressive screen 
designs under program 
control which can then be 
incorporated easily into 
other programs witn great 
effect. 

As well as designers and 
planners, towaras whom 
the program is largely 
directed, small businesses 
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Danger Mouse 



The popular TV cartoon 
character. Danger Mouse, is 
now starring in his own 
computer game. Creative 
Sparks, part of THORN EMI 
Computer Software, is 
releasing 'Danger Mouse in 
Double Trouble' on the 
Commodore 64. 

Your aim is to help 
Danger Mouse, the world s 
greatest secret agent, to 
destroy ace villain. Baron 
Silas Greenback's, evil plan 
to dominate the world. 



Roy, Marketing Manager, 
Dataview Wordcraft Limited 
Radix House, East Street, 
Colchester, Essex COI 2XB. 

Dataview are also 
spreading the word on the 
continent having appointed 
distributors in Norway 
(Minor Mikrosystemer 
Norge A/S of Tonsberg), 
Belgium (Micro Belgium 
Application SPRL of 
Brussels) and the Nether- 
lands (Intelligent Systems 
B.V. of Breda). 



the facilities provided by 
Designer 64. 

The package is disc- 
based and the main 
program comes with seven 
demonstration design data 
files, a renumber utility 
program and a user guide. 

Designer 64 is a 
Commodore Approved 
Product and is available on 
disc at £32.95. For further 
information, contact Studio 
Software at Rowan, Western 
Road, Jarvis Brook, 
Crowborough, East Sussex, 
TN6 3EY. 




Creative Sparks have 
worked in close association 
with Cosgrove/H a 1 1 , 
producers of the Danger 
Mouse cartoon series, in 
developing the storyline 
and animation for 'Double 
Trouble'. 

The game retails, on 
cassette, at £7.95 and should 
be available early October. 

Creative Sparks are also 
giving the most skilful 
players of 'Danger Mouse in 
Double Trouble' the chance 



to enter a competition and 
win a trip to the Cosgrove/ 
Hall studios to meet the 
creators of Danger Mouse. 
And you'll arrive there in 
style: by Rolls Royce and 
helicopter. 

For further information, 
contact Cordon Reid, 
THORN EMI Computer 
Software, Thomson House, 
296 Farnborough Road, 
Farnborough, Hants, 
Telephone: 0252-543333. 



Craig Com 
join A.V.S. 



Dick Craig and David Giles 
have recently formed a new 
company to distribute and 
promote leisure software. 
Under the name of Craig 
Communications, they will 
initially market all the 
leisure products created by 
A.V.S., including Flight 015 
and Whirlwind 15 on the 
VIC 20. They are also 
marketing System 15000 
which you'll find reviewed 
in the Software Spotlight 
section of this montn's Your 
Commodore. 



Mews 



Games to test your 
brainpower 



On 21st August, Brighton- 
based Amplicon launched 
their first two 'Braingames', 
Electron Trail and Fame 
Quest. With this new range 
of games, Amplicon hope to 
provide the micro com- 
puter market with games 
which offer a challenge 
sufficient to entice the 
players back to the game 
again and again. Peter 
Wood of Amplicon reckons 
that his 'Braingames' are". . 
first and foremost easy to 
get into and great fun" but " 
. . .do need some brain 
work on the part of the 
players and so offer an 
element of compulsion". 

In Election Trail, the 
player finds himself 
campaigning on behalf of a 
party in the American 
election. As one player, you 
are campaigning for the 
Republicans while the 
computer backs the 
Democrats. Each state is 
worth a different number of 
points and has a handicap 
according to the likelihood 
of victory there. The aim is 
to win each state and then 
each region. Each player is 
initially presented with an 
opinion poll; he can then 
study his progress at various 
stages of the game by 
comparing new opinion 
polls against this original 
one. The campaigner can 
gain supporters through 
assorted means of publicity 
covering a range of prices 
such as media campaign, a 
rally, public debate, etc., 
depending on various 
factors such as history. 




hometown, etc. in each 
state. Voting works through 
from the top right hand 
state to the bottom with a 
recount demanded if final 
points are too close. The 
game concludes with the 
victorious party emerging to 
the sound of 'Stars and 
Stripes': 

Fame Quest claims to be 
a simply stratified game 
aiming to appeal to those 
who appreciate fantasies 
and roles. There" are 10 
grades each of which is 
attained by your knight 
exiting the castle, comple- 
ting a quest and returning 
safely to the castle. The 



screen is divided into areas 
on a map with a castle in the 
top left and bottom right 
corners. Starting at the top, 
the knight encounters 
various challenges and the 
opportunity to pick up 
points of fame to reach the 
next grade. Although his 
options are limited at the 
lowest grade, the knight 
may buy weapons; depend- 
ing on the key pressed (eg, 
'e for east) he will head in a 
different direction, en- 
countering goodies and 
baddies — a dragon, wizard, 
old man and a damsel and 
choosing his method of 
approach — chat, flee or 



fight. With each successful 
encounter, the knight 
leaves the castle with a 
higher fame target. 

Both these strategy 
games retail at £7.95 on 
cassette and £9.95 on disc 
and are available for the 
Commodore 64 from the 
end of August. 

Two further Braingames 
will be introduced in 
September, Castle Fear and 
Flame Island. 

For further information, 
contact Sheila Hart or Lisa 
Reuben at Public Image, 
217-218 Tottenham Court 
Road, London W1P 9AF, 
Telephone: 01-580-6225. 




New Passenger for 
Bubble Bus 



Bubble Bus Software has 
taken over the marketing of 
business products from 
their offshoot — The 
Computer Room. 

The first package to be 
marketed is Supernews, a 
newsagents delivery and 
accounting system, based 
on either the Commodore 
64 or 8000 computers. This 
package, which has been 



selling consistently for two 
years, looks after up to 3000 
deliveries, produces round 
lists, accounts, pre-order, 
requirements and more. It' 
retail price is £499.00 excl 
VAT. 

Bubble Bus hope to 
expand its business dealer 
network to handle these 
products. 
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Cartridges from Apstor 



News from Apstor Ltd is 
that, although slow off the 
mark, Beta 5 sales are set to 
equal, or even overtake, 
those of its big brother, 
Alpha 10. Reasons proffered 
are the relative compact- 
ness of the Beta 5 and the 



fact that its 10 Mbytes of 
storage are sufficient for 
most companies. 

Apstor claim that both 
their systems combine the 

C articular advantages of 
oth cartridge-based hard 
discs and floppy disc 



systems, providing a 
solution to micro users who 
need big storage capacity 
with security back-up. 

The units are tough and 
the Beta 5, like the Alpha 10, 
comes in a choice of a 
compact stacked or side-by- 



side configuration, depend- 
ing on your space needs. 

Apstor are based at Unit 
5, Victoria Road Trading 
Estate, Portslade, Brighton, 
Sussex, BN4 1XQ. Tele- 
phone 0273 422512. 





Channel 8 News 



Channel 8 Software have 
recently signed reciprocal 
production agreements 
with Comm*data, an 
American company who 
will produceana marketthe 
Mysterious Adventure 
series for the Commodore 
64. Accordingly, Channel 8 
Software will now beableto 
offer some of America's 
best-selling Commodore 64 
educational software. Each 
Educational Series tape 
contains four programs 
aimed at a specific age 
group and retails at £6.95 
inc. VAT. 

Also hot off the shelves 
of Channel 8 come two 
new games, Borzak and 
Time Zone. 



To give it its full title, 
Borzag. . .The Amazing Bug- 
Eyed Beastie From Betel- 
geuse, is a fast and furious 
arcade type game where 
Borzag, our anti-hero, is 
trying to get back to his 
space ship after, unintent- 
ionally, crash landing on 
earth en route back from a 
party on the planet Garulon. 
Borzak can run, jump, duck 
dodge and perform an 
unlimited number of anti- 
grav assisted jumps with 
either keyboard or joystick 
manipulating pits, pools, 
stone walls and various 
creatures on his journey 
home. Borzak is available on 
cassette and retails at £6.95 
inc. VAT. 



Time Zone, written in 
machine code, boasts a fine 
array of graphics, 20 levels of 
play, multi-sprite anima- 
tion, 5 terrain types with 
perfect scrolling, on screen 
printouts, arcade quality 
sound, three speed star field 
and 'Ripple' High Score 
Table. It is a game for 1 or 2 
players, using joystick or 
keyboard control, the 
object of which is to fight 
alien life forms that have 
changed to look like 
creatures or objects from 
five different time zones, 
ranging from pre-history to 
the future. Time Zone is 
available on tape and retails 
for £6.95. 



Your Computer Christ- 
mas Fair 



The Your Computer 
Christmas Fair will take 
place at Olympia 2, London, 
from November 30 to 
December 2, 1984. The 
exhibition, sponsored by 
Your Computer magazine, 
will have on display a large 
selection of microcom- 
puters, peripherals, soft- 
ware and accessories. 

For further information, 
contact the Exhibition 
Manager, Your Computer 
Christmas Fair, Reed 
Exhibitions, Surrey House, 1 
Throwley Way, Sutton, 
Surrey SM1 4QQ. Tele- 
phone: 01-643-8040. 



News 




Games Galore from 
Commodore 



New for the VIC 20 from 
Commodore come Bomber 
Mission, Rapier Punch and 
Starbase. 

In Bomber Mission, as a 
World War II fighter 
bomber on a mission over 
hostile territory, your aim is 
to fly your aircraft to the 
target, bomb it and then 
return to base. But it's not as 
simple as it sounds. Your 
mission is beset with life's 
niggling little problems 



Audiogenic in Garni 
land 



Inspired by Lewis Carroll's 
novel. Audiogenic has 
launched Alice in Video- 
land. This storybook game 
contains several different 
scenarios, each relating to a 
specific section of the book 
and includes many of the 
old favourite characters 
such as the White Knights, 
Jabberwocky, Tweedledum 
and Tweedledee, the 
Caterpillar, the Red Queen 
and many others. The game 
follows the original story 
fairly closely starting with 
Alice's arrival at the 
entrance to the rabbit hole 
and continuing with her 
dilemmas with different 
sized doors and keys, bot- 
tles and cakes. The grinning 
Cheshire Cat and pipe 
smoking Caterpillar make 
an appearance in chapter 
two; the White Knights, 
Jaberwocky, Tweedledum 
and Tweedledee in chapter 
three and the Queen of 
Hearts and her croquet 
game in chapter four. The 
game ends when Alice has 
run out of croquet balls. 
Controlled by a joystick 



such as the time available to 
complete the mission, the 
amount of fuel needed, and 
the best type of weapon to 
use. And then there's the 
enemy: how good is enemy 
intelligence, can you detect 
enemy fighters on you radar 
screen before it's too late? 
Having fulfilled your 
mission by bombing your 
target and getting safely 
back to base, your abil- 
ity as a pilot will be 



assessed on the amount of 
fuel and ammunition 
remaining and number of 
enemy aircraft destroyed. 
Bomber Mission's aircraft is 
controlled by a combina- 
tion of joystick and function 
keys, ana sound effects are 
incorporated into the 
program which runs on an 
expanded (16K) VIC 20 and 
retails at £4.99. 

Commodore's other two 
new releases may be used 
on any unexpanded VIC 20. 

In Rapier Punch, as a 
knight in a darkened room 
with only the areas you cross 
lit up, your aim is to find the 
hidden treasure chest 
before the timer reaches 
zero and to move on to the 
next level of the game. 
There are 100 levels in the 
game and details of your 
score, game level, number 
of lives remaining and time 
left to complete the game, 
are displayed on the top line 
of the screen. But your goal 
is hampered by spinning 
crosses. Dragons and 
Dragons' eggs set on ending 
each of your 3 lives and 
safeguarding the treasure. 



As you destroy these by 
firing daggers or running 
into them with your rapier, 
and finally achieve the 
ultimate in collecting the 
treasure, you accumulate 
points. 

The aim of Starbase is to 
prevent a team of scientists, 
diligently preparing the 
surface of Planet XA2 for 
colonisation, from being 
captured by an alien force 
attacking the planet and to 
destroy all the alien 
spacecraft. This is achieved 
by patrolling each of the 
four quadrants of the planet 
(marked across the bottom 
of the screen) and by 
destroying the alien ships 
automatically once you 
have them in your sight. 
The top line of the screen 
tells you how many men you 
have left on the planet's 
surface and, once the 
attacking aliens have been 
destroyed and all your men 
are captured, the game 
ends. 

Both Rapier Punch and 
Starbase need a joystick, 
include full sound effects 
and retail at £4.99. 




and incorporaing fine 
graphics ana music, Alice in 
Videoland sells for £12.95. 

Audiogenic have also 
released Koala Pad which 
allows Commodore 64 users 
to produce full colour 
illustrations and drawings 
directly on screen with 
relative ease. The svstem 



includes a small and 
lightweight pad, cassette or 
disc-based software and an 
instruction manual. The 
user has a choice of colour, 
brush size and basic 
functions (such as line, 
circle, box, etc.). Drawings 
can be saved and recalled 
and other options such as 



copy, delete, change 
colour, merge images, are 
included. 

Koala Pad is available o 
both disc and cassette an 
retails at £89.95. 

For further information, 
contact: Audiogenic Ltd, 
P.O. Box 88, Reading, Berks; 
Telephone: 0734-664646. 
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Milcro 80 Cross- 
Assembler 




The Intelligent 
Interface for the 
Commodore 
VIC and 64 

F* EEEand RS232 (fcrrmrtcatwn 





Soaring Commodore 
sales 




Leap forward for 
Cheetah 



According to the 1984 BIS- 
Pedder Annual Census of 
Information Processing, 
Commodore have sold so 
many machines in 1983 that 
by value they are third in the 
table of market leaders, 
behind IBM and ICL but 
ahead of DEC and Sinclair. 



Although not in the same 
league as IBM who captured 
a huge 23.7% of the market, 
Commodore's market share 
jumped from 3.6% in 1982 to 
6.3% in 1983, slightly behind 
ICL's 7.2% DEC gained only 
5.1% and Sinclair 4.1%. 



MARKET LEADERS IN VALUE OF COMPUTER SHIPPED 




IN 1983 






percentage 


value shipped in 


Company 


1983 


1982 


IBM 


23.7 


28.3 


ICL 


7.2 


11.0 


Commodore 


6.3 


3.6 


Digital 


5.1 


5.3 


Sinclair 


4.1 


1.3 


one percent = 


£22.4m 


£16.9m 



Cheetah Marketing has not 
only taken over the sole 
manufacturing and market- 
ing rights to Interpod, the 
Commodore 64 and VIC 20 
interface, but has also 
reduced its price to £59.95. 

Interpod provides 
Commodore users with full 
RS232 and IEEE interface 
facilities enabling users to 
access all Commodore 
business peripherals and 
take advantage of assorted 
independent products such 
as hard discs, printers, etc. 

Pare Electronics, who 
originally manufactured the 
Interpod on behalf of 
Oxford Computer Systems 
Ltd., recently acquired 
Cheetah Marketing. Oxford 
Computers' recent pro- 
blems have given Cheetah 
Marketing the opportunity 
to take Interpod under their 
wing. 



Supersoft hope to have 
released their Z-80 cross- 
assembling version of the 
Commodore 64's excellent 
6502 assembler, Mikro 
Assembler, by September 
1st. Designed to run on the 
Commodore 64. Mikro 80 is 
being written in 6502 
machine code but will 
assemble Z-80 opcodes 
rather than 6502 opcodes. If 
it is a success, Supersoft 
intend to follow Mikro 80 
with versions for other 
processors. 

Also being investigated 
by Supersoft is the idea of a 
direct cable link between 
the 64 and the Z-80 as the 
most likely means to 
transfer assembled code to 
target computers. 



Interface from 3D 



3D Digital Design and 
Development Ltd have 
released their latest 
microcomputer interface 
product, the GPIS. This 
scientific, industrial and 
educational interface is 
designed to work on the 
Commodore. It allows you 
to monitor up to eight 
analog signals with 12-bit 
resolution, and combines 
an integrating analog-to- 
digital convertor and a fast, 
successive approximation 
convertor enabling your 
Commodore to sample at 
rates up to 28 kilo-samples 
per second. Analog outputs 
are made available to give 
you proportional or three- 
term control, whilst the 
digital output enables your 
Commodore 64 to switch to 
up to eight loads with 50 
volts at 400 mA each. The 
digital input facilitates the 
monitoring of eight binary 
signals or contact closures. 

The GPIS is self- 
contained with integral 
power supply, connectors, 
and ribbon cable to your 
Commodore's expansion 
port. Full technical manual 
and a suite of demonstra- 
tion programs are supplied 
with it. This interface retails 
at £700 but 3D offer a 25% 
discount to dealers and 50% 
off the price for demo units. 



News 






Argus Press Software have 
just announced their first 
plans for the Autumn. Their 
latest release in their Mind 
Games series is 'American 
Football', a full graphics 
simulation for one or two 
players available for the 
CBM 64. With the game 
comes a book explaining 'all 
you ever wanted to know 
but were too afraid to ask' 



about American Football. 

Argus Press are promo- 
ting their products through 
an extensive advertising 
campaign in the press and 
on TV. They already have a 
TV advert for their 
American Football pro- 
gram, booked for the 
Superbowl final in January. 
Areus Press Tape Magazines 
will also be supported by TV 



adverts from mid-Sept- 
ember to November. The 
zany characters from the 
'Young Ones' will do the 
voice over for the adverts. 
The Clever Cloggs series of 
programs will also be 
extensively advertised, in 
major consumer magazines. 

Argus Software are at 
No. 1 Golden Square, 
London W1R 3AB. 



Commodore Business 
Machines (UK) Ltd. have 
announced their Com- 
modore Dealership of the 
Year: Birmingham-based 
Camden Computers. In the 
year ended June 1984, 
Camden Computers ach- 
ieved over £800,000 of sales 
of Commodore business 
systems. 

Camden Computers, 
formed in 1971, has been a 
Commodore Approved 
Dealer since Commodore's 
appearance in the UK 
during the mid 70s. With a 
nationwide, thousand plus 
user-base, Camden has 
become one of Com- 
modore's most successful 
retailers. Brothers Derek 
and Ronald Bailey, sole 
directors of Camden 
Computers, were recently 
presented with a cup by 
Commodore to mark their 
achievement. Naturally, 
they are delighted with the 
award. 

"We have been with 
Commodore since day 
one", said Ron, "so it's 
particularly gratifying to 
reap the rewards of our 
commitment. We supply 
many of the largest and 
most prestigious companies 
in the West Midlanas with 
Commodore machines, 
from the earliest PETs to the 
latest 8000 series computers, 
and for us it's been an 
extremely fruitful relation- 
ship". 



International Programming Competition 



On Saturday 20th October, 
the first ever European Heat 
in the thirteen year history 
of the ACM's (Association 
of Computing Machinery) 
International Programming 
Competition will take place 
at Thames Polytechnic, 
London. The contest is 
being sponsored by 
Commoaore Business 
Machines (UK) Ltd. and 
Thames Polytechnic, and is 
being organised with the 
full support of the British 



Computer Society. 

The competition takes 
the form of a team of up to 
four undergraduate and 
postgraduate students 
solving a set of six 
programming problems in 
as snort a time as possible. 
Solutions may be pro- 
grammed in either Pascal or 
Fortran, using Commodore 
8000 computers. The 
competition will last for six 
hours. The contest will be 
followed by a reception and 



the announcement of the 
two winning teams who will 
go on to represent the 
European region at the Final 
in New Orleans next March. 
Included amongst the panel 
of judges will be Professor 
Wolff of BBC Television's 
'Great Egg Race'. Spectators 
are admitted free of charge. 

The Company's UK 
General Manager, Howard 
Stanworth, believes that 
Commodore should be 
involved with the competi- 



tion due to their position in 
the forefront of British 
education. He states that his 
company ".. intend to 
continue investing heavily 
in education in this country 
and this is just one of the 
forms that investment wil 
take". Through a victory in 
the International Final o 
the competition, he hopes 
to prove that ". . .Europe 
still leads the world in com- 
puter skills and program- 
ming creativity". 
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Score points as you 
help Sammy the Slug 
meander through 
selection of mazes, 
picking up jars of 
cabbage on his way, 
with this game from 
G Tou 



YOUR TASK IS TO GUIDE 
Sammy through 14 waves 
collecting jars of cabbage. 
Each screen consists of a 
maze of walls. You can walk 
on the walls but not through 
them. Control is with the 
joystick: press 'fire' to jump. 

To proceed from the 
start, hit 'FT: for a random 
maze hit 'R'. The selection 




of mazes includes such 
gems as 'Beam me Up' and 
Fairground'. You have 3 
lives on each maze and have 
to collect all the cabbages to 
move onto the next maze. If 
you lose a life, all the 
cabbages re-appear. 

Points are collected for 
retrieving the jars of 
cabbage. 




Program Listing 
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372 0AT82.2.2.6. 78, 78, 126, 8.66.66.66. 124,98,98,96.0 

374 MT«64.64.64.96.9«.96. 126,8, 126.74.74, 186,106, 106- 106.0 

376 MTR98.82, 74.78.98,98.98-8, 126.66.66.78.70, 78, 126,0 

373 MTH126.66.66, 126.96.96.96-8, 126.66.66.186,106.126.8.0 

388 DATR124.68.68. 126.98.98.98.8. 126,98-96. 126,2 -W 126.0 

382 MTR126, 16. 16, 24, 24, 24,24.8. 66. 66. 66. 98. 98. 98- 126.8 

f?* MJfl66-66. 66, 182. 36, 24, 24, 8.74. 74. 74. 106, 166- 126, 126.0 

38t» MTR66.66. 126,24.126.66.66.0.66,66,66. 126.24.24,24,8 

389 DRTRI26,66.68.8. 18-34. 126.0 

•>«> P0KE33263.PEE».<53265>0R16 PRINT"!!" 

olO PPINT-tfOWKnO«a80PLEAS£ PRESS SHIFT-/RUN.ST0P TO LORD PT 2' 
RERDV. 



Sammy the slug uses 
approximately 30 K of 
memory when run, as the 
CBM-64 can only see 16K at 
one time, it has been 
necessary to move the 
screen and VIC 2 chip, this is 
O.K. unless run/stop and 
restore are used which 
causes the program to crash. 

Type in Part 1 then Save. 



Type in Part 2 then Save. 
Remember to Save Part 1 
and Part 2 separately until 
certain that it is working. 

You can stop the 
program and list it, but do 
NOT use RESTORE key. 

Save before running and 
to get the screen back after 
RUN/STOP-RESTORE type: 
POKE648.4. 



S P0KE650.233 GOSUB35OO0 2Z'\'jQ 
10 LI-3 00-66 CX-0 Ufi-0 

100 P->E53288.2 P0KE5328I.0 HUM 

101 HM8HI 00-63 

io; p* i MT-iiw*t 

104 PR|HT*TT* 

—**-"•-* — •-" 

108 PRINI-TT* - * 

110 »IMT"TT»t«MWWMM ■ H t+ W t!'* 

112 PR1HT"TT* 

114 PR INT • TT>h»«-«?^*-«t?«-««-*tf *•»*« **f -« 

116 MDiprnw 

110 PRINT"TT» t*t _ 

120 PRINT— TT» MfttMtfwtM tNtMNNHNNtm 1 
122 PRIHT-TT* f 
124 PRlNT-TnW«««**M«««-**-M«**~W WW" 

126 PR|NT"TT»- 

120 PRINT— m"-W» MmMtMHMttwm'«W«W'- 
130 PRINT "TT* • • t •" 

M+ttfM _ ♦ * * mtMMt f 
• ♦ • _ • 4 t" 

T — TTTTT7TT T ITJJI1IJJ i T 

f ♦ t - f 



n-221 P=35 cn=o 



.......... 

t t- 

t" 
t- 



132 pvjHTrm 

134 PRIHT"TT» 
136 PRINT "TT> 
s : . rt i'jt -tt>» 

140 PRINT-Tf* 

\*2 point— m» 



IK' 



144 print* TTTWtf ft** WW 8HHHWW HM HftWt -m - 
■ 45 ppiNT*«maamaMnaaaMaaoBn a bik 

149 00SUK3888 

198 QOSUMOOO 'M-6*5 

155 PH«n>IB't''3MQW MWW - 

1 P*0 P»P-l,5 l^Rl:^^HEllPPI"rIRB■ P '*"H * R«35 

172 Hl*PEEK'R*f1> R2-PEEK<fl«l«PI> fl3»PEE».'R-2**1) 

174 IFRlni20Pfl2"fl20R«»=«rfMEI*'>i.iFt;3s*fi SC-SC»5* «>t-CA»l 

176 IFHl=r4.*TW.r4(jPfti a -4i>CN'.OSiJB6OO0e SC-5C-I00 

ira IPfil-r5OPR2«730R»75TMEH00Syi68800 K«SC*100 

195 IPR(*"50e'HENVE«VE*2 IFVE1 VME>*W < A'»6eeO VE-0 0OT0280 

197 IFO}-93mKR*13flNl^"lTHE>IOOSU>5e888'OOSUt5008 WTO I 

I9B |F03=83RHKR>I2THEHUR-1 Q05UB58880 0OSUB5800 COT0200 

199 GOTO 1 50 

200 P0*E1329e.5 PCKE53281.il PRINT-: 

201 K«35 Rl«3 00-84 



1 1 



II 



Mil 
I 
1 1 



III 



I II 1 1 1 



imi 



i 



'i 



ii 



1 1 



ii 



■•71 



III 



Mill 

hum 



I 



I 



M I M I M 1 1 II I M M M I M M I M M M M 
1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 



Ml 



' Hlllll 



202 PRINT'S Mil 

204 PRINT -TTI 
206 PRlHT-m 

205 PRINT— m 
210 PRINT "TTI 
212 PRINT— m 
214 PRINT "TTI I 
216 PRINT* "TTI 
21B PPIiT-m 1 1 
220 PRINT— m 
222 PRINT— m 

p- it tt: 
226 PRINT "m II 

230 PRINT "TTI 

232 PR INT -m 
234 PRINT "TT» - 

236 PRINT-m 
230 PRINT— TTJ 
240 PR INT "TTI 

242 PRINT -TTI 
244 PRINT— m 

243 PRINT 
249 GOSUK30M 
it-? on :j>'*'?»w 

233 PRINTTRJ.8>- 
25* PRINTTflB 1 Rl I 7* 

237 R-R-l IPROThENPPINTT 
259 RI-RI-1.5 IFRU34T>CNPRINTTflB'RI>-T " Rl"3 
272 R1*P£EK«R*II> R2"PEER'ft*l>N> «3-PEEX' H«2«N) 

274 lFai-e20R*C-a2'*'*3-'^2TiCHG0SU16399a 5C-SC50 CR-CA'! 




rfT-E r-^-Ea 



I'R) 



P-j« 



64 Game 




Program Listing 



£J3 

297 
299 

m 

301 
302 
304 
366 

Jii: 

310 
312 
314 

316 
318 
320 
322 
324 
326 
S8 
330 
332 
334 
336 

■ 

340 

342 
344 
345 

34? 

:T'0 
372 
374 
393 
397 
390 
399 
400 

401 

402 

484 

406 
408 
410 
412 
414 
416 
418 
420 
422 

424 

426 
428 
430 
432 




_ f 
- - • - - 



IFfll ■630e«2»630BB3-63TtCMG0SiJB6e00O St'it • 108 
IFW>WTME^E-VE*2 lFVt>5thEN008UB6eOC V£«8 00TO3O0 
iraM3nNKnM2»MIIPL-lTHEM0O^.iB5000O G0SUB5888 OOrOl60M 
lFH3"83fWDC» i l>12THEM&.*)iUBt-O0OC' WSUB5800 GOT03Q0 

P0«E33280.4 P0KE33261.3 "It'^'.'WHMKitMHIDMMMMr' CC-? N B I6 14R"3 
Cft-8 M-65 
PRINT- 

print-tt* 
print*ttt» 
»iNi"Tnt _ ♦ 

F*IWT"7TTH4» * 
f*IKI-TT» - t 

Ft Hi*' TTT* 

PPIHI-TTT* ♦ t- * 

i mt ^^^^Tr^ftftft'r' t^t^t^ 9 ^ t tt ( t f t^t 1 t^ t 1 t ft 

PBIHT-TT» * t * 

PPIHT*TT> MtM MM* f MMMM* 
PPIHT—IT* t t ♦ t - 

PP I N' " 7TTMW MMt * MtM « . fw .,.- 
* , ^:tr-TT» - t t - *• 

PPINT — TT» MMMM* MM* ttf'Mtf* MM' 
PWMTVTTH » ♦_ *_ _ 

PRINI"'TT»MM t WttffMMM MMMMMM' 
RRINT"Tn*_ * * t 

PPINT*"TTT* MMfM» M MM* * * MM" 
PP I NT "TIT* | t t t 

FCK.T TT» * - t ♦ ***♦♦" 

PP IN T " TmtMMfMMMMtMMtM»MM*MMMtM» ■ 

•' ■DISAPPFj*|HO IPICKJ 

■ , : - :..■>:'!■ 
00«MH 

ni^BKUHio d MBy <t*mn r3^eek*i-2-h> 

IF«I'«C*«se2'">*i^2THEN0O8UB63S9e SC"SC*50 Cft-Cfl-1 CC'CC'l 
IFftft:508TMENVE-VE*2 IFVE>5TH£N0OSUB6eee VE-8 00T040© 
IFB3.8i«W<fl>24**II# 1 L.:iHEN00SUB5800e OOSUB500© QQT0168Q0 
IFft3^3FtNKA>24THEI*:-JStJFr^e l ' COSUBMee GOTO408 
00TO350 

POt £33280 . 6 POE33281 PttIMT*3Mm 
00-63 

PRINT "'BMMMMM****** M*M*M*M** 

print -rm»aM 

PRINT-TT***MMMM**M 9 

_ ^ — ** ******* 

PRIHT'TTT* * * MfM1MMMtM» 

PRIMT'TTW - M**MM*»* t 



138 

440 

442 

444 
445 

44? 

.iro 
472 
474 
476 
478 
4 N 
495 
497 
493 

4-- 

908 
5B1 
992 
504 
306 
308 
310 
312 
514 
316 
518 
320 
522 
324 
326 
526 
530 
532 
334 
336 
538 
540 
542 

544 

543 
549 
350 

572 
374 

371 



FM'IT TTTM*** 
PRINT"TT» 
PR I NT " TTKtfMMW 
PPINT-TT> 
PBINT-TT> M 
PPINT"TT> 
PRINT-TTT* 
PPINT"TT> 
PPINT-TD* 
FP I NT " TTlMMt 
PRINT"" m* 
FMr.I'TTIMMMMf 
PRINT— TTJf 
PPIhT-TTH 



* 

AAA 4 A A A A A A A 

T . "Tl • 1 TTT . 

» ♦ 



T J T I **T^T J *"*^ ^ 



A a AAA AAA A A 

T TTT . * TT ► . 



t 

*■ 

"WfMMMt'MMMMMM H I M t M II I II HIir 

'".■A :• 
GC*yjB40O0 

Kl>KEK<Htfl) R2-REEt:<ft»l.H. ft3=P£&<(*-2-H1> 
IFi-l'82C*'<^=820RP3-82TMEM(K»S'JB63*>8 $C"SC*50 CA»Cft*l 
POKER«l**4e*C0 . 9 PC*Eft*l -H«48»C0, ? P0KEft*2-N*40*C0. 9 
PC* ER*N-40*CO • 9 P01 Eft* I*H-48»C0 - 9 PC*E«»2«N-*e-C0. 9 
POKFfi-l*- 1 *C0 . 9 FiJf£ft»2*N* 1 »C0. 9 

IFftfl: 3e8THENVE=/E*2 IFVE53THEIWSUB6088 VE-8 GOT0580 
IFrUAHBC»14Mn.-lT>CH0OSUISMM BWUMtW C'0T0l6O00 
IF*l(^Kfl;i4THENO0SUB5OO86-00SUJS«0 GOT030e 
00T045O 

POE33280.il POKE532S1.0 FP I HT'SSMMMBOnTKiOl'Mr 
M-86 

PP I NT " «<<^XX<v*XOOCOCOC<nX<^>X<<<-X<C-COCC->X<- 



H-47 Uft-3 Cft"0 



PRiHT-rmooooo 

PPIHT-TT1' 

ppiht-tt> m 
print— m- 

PRINT-TTV 1 

print— rn>:ii 
FRINT-m- a 
PR I NT* TTT" ■ • 
PRIMT'TTV I 

print— m- ■ • 

FRINt-TTT. ■ 
PR I -II -TTT. ■ • 
PRINT-TTV a 
PRINT'TTiV 1 
PRINT' TTT- a* 
PPlKT— m- 



I -X-»x-x«-x-x<-: x x 
X X X)0000>" 
ia - B-a-B . x- 
sn f XXlOOOCCOCK x" 

• B •:-:->»!! 1 I > I _ Tl X" 
■ X X xxxxxxxxxx" 
x -I XXXXX X a _J|-" 

1 X XMOOC XXXXX" 

1 xxx>; x x" 
r it x <«-x- x" 

• n ■ aj xxxxx slw x" 

• ■ trm xxxxxxxxxx x" 
1 «xxxx s SJB X" 

X ■ X XXXXXXXXXX* 

• ffl fX X" 

PRINT "TmooOOC"" - •* xxxxxxxxxx •* 

ppitn-m- xx xxxxcoc-xxxxxxxx *- ■ x* 

PR INT "TTT- m I X" 

PR I NT * TTT<OOC<<OOC->XXXXXXXXXXXXXKXXXXXXXXO^ 

ppiuT-mm tf mam m i it iimamoBm a »the .:pvpt» 

oosut4ewi 

fll"PEEK«n**1> ft2-PEEK-F»l*N> A3-PEEM«-2-N> 
IFRl-82C*«-820Rfl3-82THEH00SUB63»9e SC-SC*50 Cfi-Cfl*l 
IFPl»-i>:**(2-8i.""^"i3-SOrHEN.iCt';ME^^oo 



597 
398 
599 

>;e<a 
6ai 

6« 
604 
6&6 
603 
610 
612 
614 
616 
: : 
620 
622 
624 
626 
62S 
638 
632 
634 
636 
638 
640 
642 
644 
643 
649 
650 
651 
655 
636 
657 
672 
674 
693 



699 
700 
701 
702 
704 
706 
708 
710 
712 
714 
716 
718 
72© 
722 
724 
726 
728 

73e 

73a 

734 
736 
738 
748 
742 
744 
743 
749 
758 
751 
772 
774 
793 
797 
798 
799 
: 

881 



nTOSM 

» OOTOI690O 



IF«l=8lOPrti»810Pfi3"3lTHENOOSUE60000 
IFW>3e8THENVE*Vt-2 IFVEJ5THENGOSUB6W0 Vt« 
IPfll>83fWKfl> 1 3FWDPL - 1 THENOO&i '650008 ' 
lFflI«83flN0CftM3"K"&Of JB38800 0OiUB5888 GOT 
0OT0558 

P(*E53268.2 POKE5328I . I« PR|NT->>MKiOaW«l*lWdi(<nit>m«nN' i«-6 Cfl-0 CC-8 
N"74 1 0«>i<^^ 

PRINT Bt^^^^^ ^1 f ^^^♦^^^'^^^♦^♦♦^♦♦♦♦♦♦^^'H r*** * 
PRINT "TTT* m~ -m 

PR INT " TTlMtM M * * tM MMMM M 

PPINT*TT> t t t 

PPINT-m* MM»MMM t t W I M I ■ fl t 

PPINT*TT» ■ r - * t> - ft t t 

PPINT-TTTt MMtM • I « *tt"f MMMM * 

PP1NT-TT> Kt 
PR 1 NT •TTtMMMMMMtMMMMM MM MMMMMt* 
PRIHT-TDt ■-« MMMM' m.K *»Mt t 

PRINT"TT"» MM ■-■ tMMM* ■ * t 

"> *M ■ ■ tM M t 

PPINT' , TT»MMM * MM* m F. t 

•■jjy. , r- — •• ••* ****** 

PPINT-TTWi- -JW 
=R!l.I "TTltMtMMMMM I tWMH I IMMHM1 
PRINT-TTTf 1- R * 

PRINT" TT»MMMtM- MMtMMt MMt-ttttMMMM* 

PRIIH"Tn* tl* t M-*» t MM 

PRIHT"TTT» * i-f! * t i-K * 

T^""*v" *'"***""**"* ■ 

00SUB6:*><>t> 

ijosuB4oeo 

CC-Il 

lFCH-lpTHEIIM-421 Cflell 
1PC8=I6IHENM.214 
I FCfl"28THEM*"26 CA-21 

fll -PEE>r<fl»N • «2-PEE» ' ft* 1 *H • ft3-PEEK'ft*2*M> 
IFAl-82OR*i^0Rfl3-82T>*DI0OSUB639?e '>C-SC*50 Cfl-CA*1 
IFRft>-88rHEN , yC«'/E*2 IFvC>5THENO0SlfB6800 Vf«0 00TO7M 
IFft3-83F«DCt>:-24fiHIIPL-lTNEN0OSJJB500OP G0SUB5008 C0T0I60OO 
lFfi3"83»DCfi: ;4rHENf->SiJB5e008 WSUB3880 0OT07«) 
GOT0650 

POE53288.il PdKES33SI.fi PRINT 

H-e Mft*r M-o cft-o oo-?o 

PPI'l*-Tt»»»«t»-»»««*»»«»*»*««**»»*»»*»*«« 

PRINT -TT> •" 

priht-tt»m» i-T ••• ••• ••• ••• 

PR INT 'TTT* ••• 
PR I >!• • T7TM* *• M •» 

PRINT-TT> m-n 
PPINT*TT>» • • l-D * • • • • 
PPINT"TT> 
PPINT-TTT^- 
PRINT— m» 

PRINT "TTTM** ••• ••• ••• •«• 

PRINT "TT>«,T 

PPIHT-TTTM*** ••*• •*•• ■-,">••• 

PPINT-TT> 
PRINI-TTH4.... 

print— m» 

PPINT"TT>**.* 
PRINT-TT> 
PRIHT"Tn»»w *■ 
PRINT "TT1MI-1 
.--:■.-' .. 
PRINT"TT>4MMM 
PPINT*«B0OT*00WW 

'-.tr.'JB- 

'»syB40oe 

CC-8 

Hl c PEEK'ft»H> ft2"PEE».'ft*l*t1' R3-PEE> ■ 1*2**1( 
IFfil-8;'3RR2-8aC*M3-^THENC.09JB639?9 -SC=«*» CftKft'l 
IFftft: 308THEHV£-VE*2 IF',1; 5THEHC0':"JE600e VE»0 r.OTOSOO 
IFft3»83fiNKft>ll*«I« 3 l-ITHEii0iWjB3C-:'«>0 OOSUtSSM COTiHt^OO 
IFA3-83RNKAMlTHENiV3Sij[*5e008 005UB500O GOT0800 
GOT0730 

P0KE53288.9 PO>E532Sl .0 PRINT -TWWim'X'WWWm 

m*l 00-76 «=8 M-M-3 Mft=3 

PPINT-a 1 1 1 1 1 1 1 ) I 1 1 1 1 UJJ JU 111 ULtl.LiJ.LlJ 1.LL1J.- 



■ - 



a_T 



• •• 

I IMNIIHN MI W N M W 



a--> 



9BTEPRIH0 STONES* 



'IN. 36120 CO-I9456 



PR1NT"TTI.» 
PPINT— TTLLL 



L 



0:1 
814 

B : 6 
818 

ill 

824 
826 
92G 

8 :V 

835 
834 
836 
639 
848 
i*. 

?44 

645 
- • 

350 
831 



X%L-.L%UL%L-.L> 



L1I1U11IU.I1 



PPINT-TTTL. 
PPIKT'TTTLLLLLL 
PPIHT-TTTL 
PRINT-TTT. LJJ 
PPIHT-TTTL 
PPINT-TT1. 
print— TTT. 
PRIHT—TTTL 
PR I NT -TTT. I 
PP 1 NT " TTT 

PP I NT * TT7L ^ LsL% UL\Ls L-.L\ ULsLs L-.L 
PR I NT "TTT. 
PRINT" TTIXL 
PRINT " m_ 
PR1NT-TTUJ- 
PRINT* 
PRINT 



LLL 



L 
L 
L 
L 
L 
L" 

-UL%L.L L 
L" 

LU-U- - L" 

L" 
L 



IILJUiiin 



1111 



PRIHT-TTl. 

PBIHT-TT1 I [ I I I I I I I I ( t ; I I I I t I I I I I I I I 
PPMIT '0««Wfl«W-WfM-TffMfXW.l'[ a 

O0SUB6300B 



■U1U. 



L" 

L 

L" 

L 

L" 

L 



■JTNE FrtlRGROtNI'll 



CC«8 
PRINT* 



LsL%L-vLsUL-.UL-.LxLsUUL-.L" • 




TT*m 
TT»i 
TT»i 

TTttl 



j 

A 



* ft 

T-***"*f-?-A ft 

.... ft 



"^ftftftftftft,"?? 

;a ft 



* ^ ft» 

ft AijhAAftAAftft A " ft 

ft ft ft" ft 

A ftftftft —ft ftftftftft" ft 

v» ft ft ft"-ft 

:» ft ftftftftftftAftft ft- ftftftftftftftft 

ft _ ft ft" - ft 



* ftftftftftftft^. 

;j 

ftftftftftftftft 
ft 
ft 



4 

E 



T'^Bftftftftftft* ftftftftft ^ftftftftftftftft ftftftffl^llftftftftftftT' ftftftftft 



Program listing 



861 PPINTJMMK'I'«.nL-.L\L%L%U.*. ' PRlHT"»»i» 

872 fll«MSkCfMt> t(e-KCK<A*I«H) 83»REEMF**2-H . 

874 IFHlso^^-^WM'-cr'IHEny^yF^S?^ t£-SC«25 CH'CIHl 

876 lFPEEr .«tM»40>-riOMCEI' , t**l«H^O'-r»tPEE. • M-^*M«4l> •■73TK»(r.'^UE44W 
900 IFHl-SJMW ^IHEMVi^UB'WOe QOSl'65000 iViiuuyoo 



895 IFW "Oi*It*HVE'VE«2 IFVE.>5'HEHG0SUB60OO Vt«0 QOTQ90t 
096 IFfll-EWIflXH 14tWI>PLMTMENf.O c A'E5«0O0 OOSUB^OOO GOT9160OO 

897 PPIHT ' MWI'I'IHWn -.L\L-.l_-,L-.LiL-.L-,LiLiLsL%Li 

898 PR!Hr-MWlW m WI-L.L%LsLNLsL-. PPIHT' 

899 0OI06S0 

988 POKE53280.8 P0KE53281 ,9 PPINT -TKffl»WKiWiliM0aW« 

982 P*<\HT9ti/<itttt'it//ttii/ itfttltttii tilt t tint" 

984 PPINT-Tn/-- * ~ * 



UL-lL-.L-vL\LsLsL" 

c«=o i*«9 n»e w-es 



t * 1 1 1 1 



t tttitttn 

It ~ I ; 

ttf/ttttlt / 

tt r 
it ttt/nttt 



t/ttttttitttitttti 



tttttttittttitn 



ttttfttttttttttt 
. / ■• "i 



906 F*IHTTn,/~ , , 

988 PRINT~TT1^ t t 

*18 WIHT-TTl'' t ~ t ~ 

912 PPINT-TTl/y / , 

914 PVIK'-TTI-' / , 

916 PPIMT— m.v * 

918 WINT"H1.A , 

920 PPIHT-Tn-/ ttttttt 

922 P*INT-Tn.^" 

924 PPINT"TT1//. 

926 PRINT"TT1</~ '// 

928 PR I HI" TD // t 

93© PPIIIT - m-/ ✓ //i- t'tt 

932 PPIHT TT1 // ' r/*# ttt/iittittti 

934 FKIHT-TTl//" * 

936 PRINT-TTV 

><<38 PRINT"TT1'-" 

948 priht-ttv 

942 P«IIIT"TnA 

944 PRINT" 

945 PR INT - 

949 OOSUB6 

950 GOSUB4000 

951 CC-8 

966 PPIHT" •fcwn »ir m •■! nr *n 

■•■I." 'II 'I! >tl 'II >ll •■! 

972 fll»PEEK'«»H> A2-P£E»'ftM«N> R3-PEEX<ft«2*N> 
9?4 [FBl«69C*82"690Pft3»'i9'HEHCOSilB6 

975 IFm"77OPH2-77OP83-77THEH6O000 

976 iF8i»78cefl2-7eop«:«r8i»4Eii6eeee 



1148 p»iin"TH» - w«, 1 ,.,.„flfm tttt - tt 

1142 PRIHT"TT")t - * ■ * 

1 144 PR!NT"TTTM-tfttttttttf »ttt**tttt*t*tf "Mttttttt* 
U45 «ii.i :»w«pi.i->wMm->]««fWw™w a sxlIhg dcwj* 

1149 GO$iJ&63000 
1158 OOSUB400O 

1172 Rl«PEEK<fl-H> H2"P£E*<ft*l.H> «3-P£D, ■ H*2-N > 

1174 IFm=8;C^2-82CRH3^2TN£N0OHPB6399« SC-SC«50 CftKR-1 

1176 !Ffll-79C»>«2-79OPKJ=79IHE'l6eW0 

1195 lF-W;5K>:iIME('-'E"VE'2 IFVt:5T>*NGf':- l .<I<6*e0 VE«8 GOTO1208 

1197 iFfii-exiiDCA; irwwiTHEHO-jsuF^eooe oosi'B50oo ootoi-ooo 

1198 IFft2-SJFrilDC«: |7IFCHGi^iE5CWe 6OiUB5000 GOTO120O 

1199 GOI0115* 



120© PO»E53280.4 P0»E532»l O PPI'ITT 
1291 M-0 PI'O CC-4 
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1284 PQlKl'TFttM - * 



nft-12 oo«;5 c*=e 



1286 PRINT'TTIM 
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1218 F*!HT"TTT»«»M»M* 
0 =«IHT"TT1M« *■ 

. ppiffT'.riMiiii 

1224 F*RIHT"TTH 

1226 PP1HI-TT1KI - tttt 

IZ^ PPIMI'TTW 
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CrftHGEi 



3998 SC»SC>25 CFi-Cfi'l 



995 inVMeeTHDACaVE+S 
997 IF81-8J»MICfl>17fthWL» 
993 IF81"8iHHDCrVl7IHiH.('r 

999 <jOT0-W 

1009 POIE53230-5 P0tE53ir91 



1FVE>5TKH00SUB60W VE-« GOTO 1888 
■1THCW0SUB58808 0OSU85888 00T016988 
iPVfttt) r.iiirti-ni'ii" 
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* tt44*tt«4» ♦ 



1^' PPIf 

14 PP|i 



-♦ft* 

** ^^^^ 



1822 

1 0S£ 
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1 1*44 

1048 
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' 

f 
t 

t" 
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.... . 



-•>•>-■ 

1806 PPlHI'TT'tttt-ttt 

1003 PPI»r-"TT» 
1010 PPINf-IDtttt 
T-TPt 
1-TTTt 
1016 PPlHI'Tnt 

1018 pp:i"" Ti» 

IOJv PPItit " IT» 
FHIHTVTT» 
PPlKT-TTTt 
f > in) iTttMttftt 
PP1I«T"TT» 

PPlNI-nit ttttttt* 
PPlNr-TDt 

'UNT-TTltttf tttttttttttt* 

1036 PPIHT-TTJt _ t" 

lose 'PiT-mttttttttttttttt _ i i ii i ii i iiiii m iiii i i 

1040 PPINT-TTTt - t t t- 
PP!Nr"TT» - ttt ft* - ttt - tt t" 
' ' — -*--f - ......... 

1050 00^*64000 

1072 ftl-ftEl^r»tfl- fti-PEEKn-l'M' ft3"PEEK<ft«2«M' 
1074 IFftl«82t*W2=&.'.*0i^v»MEr<<iSUfc6399e SC"SC*58 CH"Cfl*l 
1076 F>>E«'n*40-CO '.- PO»E«-l«n*40-i:0.9 P0>Efl*2*nMO*C0.9 
1078 Ftl'Efl'r«-40-'J0.9 P0KEfl»l*fl-40*COr? f-Qt ER*2«»-40-C0- 9 
1080 Pt»E»«H-l»CO.? PC*ER*2'M«1"C0.9 

1095 IFftft: 500IMEIIVE-VE -2 IFVE>5THEMGOSUB60OO VE-0 50101 180 
1097 lFfli^81W.t..flr l5t*)IiPl«|T«MGOJ'-'E500ee OOSUi5800 OOTO 
1898 IF-tl.^WDCfl;i5TME103SUS50000 GQSUB3008 OOT01180 
1099 <j»T0lU50 

M80 POKE53280.9 P0KE532SI .0 PVItiT'\^M0080M«M>m0Ma0M 

1101 



1232 PRIMT"TT* 
1234 PRlMfTTM 
1236. PPIHT -TT* 

1238 F*IMT"TT*:»*tt*ttt*t*ttf« 
1240 F*[IIT-TT»a t 

1242 F*I'IT-TT» t • - t t 

U44 tb t' ,t ''^^' ^ *'' ^! t ^! t * **^** M fr9 

1249 O#>Ufi630OO 
12^0 C-:iS(i840«t. 
1251 CC"4 

1272 ftl-PEEK'fi-H- H2-PEEt'ft»l-H> fl3=PCElX<ft*2»r1 • 

1274 IFfl|-8?50M2«if50F*3-85IHEI«»iUBI40eO 

1275 IFflU&^JPW^OPrti-SiTHErrjOS^:-^ «i>S">50 Cft-C8*l 

1276 POtEft**l*40*<:o.9 FX»EH.|-M««0-':0.5 Pt*EO'2*»1«4i»(0.O 
1278 P0t:Efl*t1-40*C0.8 POKEFi»l»n-40*C0.8 F1*:Efl*2*»1-4e«C0,8 
1280 P0t.EF»H-l«C0.8 Pt»EFrt2-N+l*<0-8 

rt=0 Cf-0 UFH18 O0-6? 1282 IFCB-6rHEI«=768 Cfl»7 

1284 IFC8-12THEltt»-10 Cfl-13 
1286 IFCfl-ierHEHI-741 Cft»l9 

1295 IFflfl.5O0tME'IVE=VE-2 lFVE;5THEH0OyjB6000 VE=0 (-OIOlJOO 

1297 IF81^:i8HKfl>25FWDPL-lTt'E'*-.ySUfcr*:-0'>0 r-)SiJB5000 O0T016OTQ 

1298 IFI>l-83W'Ka-25THE!O.'iSliBfO000 GOS0B5000 COroilOO 

1299 G0101250 

1300 POKE53280 1 5 P0tE5328l.il PPIHT"! 

1301 n-0 M»W-2 

PPlMf ll'TWiB 



(#(■13 CH-0 00-95 



i: 

1306 PPIHT- KHW 1 

1308 PPIHT "TTT4 - ^ - J 

1318 PRINT 'TTT' ^ ^ ^ ^ * 

1312 PRIHT-TTT 1 % * . ^ ▼ 

1314 P*INT-TTT* 

1316 RRIHT— rm ^i^'i^i 
1318 PRINT -TTT*- t» •« 1 « 

1320 PRINT "TTT* 
1322 PRINT "TTT 
1324 PPIHTTTT"* 
1326 PR I HT "TTT* 
1328 PPIHT" 1 1 
1330 PPIHT' - TTT4 
1332 PR I HT "TTT* ' ^ 

1334 FRIHT"TTT4 ^ ^ 

1336 FR I NT "TTT* ^^^*r»-«"^"T 
1338 PR1HT-TTT* ' 
1340 PPiMT"TTT4 ^ ^ "» " 
1342 PPIHT"TTT« 

1344 RRIHT 

1345 PPIHT 
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me pr^nt "TTnttttttt ta. -at t - *" 

1120 Pfi,MT-TT» - «-.-.../»a..--*Tl..nt t ttttt 

1122 PPlNT'TTTt ttttttftSI/.-.aTI//. . . . t- f 
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1395- IF»«>5O0T>«HVF=\t-2 irvt;5 
1337 IFSI-83flNI>.i<>8(*IDPL=lTHE«> 
139* lFt»l=83Rt«D«:fl>8THE<l&O5iJB50000 
1399 G0TO1350 

1408 P0hE53280.3 P0KE5328I.15 PPIHT' 
1401 CFI-0 Mfi=i4 OO-90 M-0 M-M'15 
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Program listing 



i*;> , ....'v 

14,8 P^IMT-TT»iO0000000OX>OC>C- ■ It ■* 

:4ju i-i-ii' ■ I,. .......m.. . i ,, .- 

1*3; »lNI'Tf>-->- ■•MM::: -s .->-•• •: *' 

1434 «IHT'TI|»^TT« 



255-21 PPINTM PMEM*. IMT.PHIx 1 



.... 



436 <*!Hr-TTT»<-»X' 
1436 FPIHT-TTTK 

>W H H II T rTnM<oco<w.:vW»OQ 
144* fpim: it> mm 



' •' 



1444 (•t , i"!-Tr>»»»»*»»»-««».»»«»»«.»»».. ....... 

1445 'l*«WmmroWIWM.|.M a «.[TTEP BUG- 13 
144? 0O5UE6iOOO 

i4W lyftUBJ'wo 

I4?2 81-PEEK'ft.M. A2-P££K>A*1*H- 43>PEEK' A+2*t1 • 
1474 IFHI*820PH^'&^P*;=o2t**ii",0 , -.yB63?98 SC-SC*S© Cfl*C*t*l 
147© IFfll«8<>'.*Mi^6«--/.iPH.=<:vTK'|t.C-C!>l IFCC UIHEK- =i> 
1478 IFfil=3-.0Pi<2«36OPfl3"36TI*ErlF ■ r = ^> 

1495 IFFlfl>5©0THE«VE-VE*.: [FVE^5THti*:oiUBe.»IO vt-0 **i 
149? IFfti^SirttWH; 1 3lWDPL» 1 THEHOOSU&5OOl*0 00SU65008 GQT0I6000 

i4*o iFHi-otiDCfv i jT-HE»r/i*i.iFifleoo <w.ub5ooo ooroioe 

149? 00101450 

isoa gotoisoo 
2eee cc-i pj-?i petuph 
2010 cc*o pj-92 PETirn 

282* CC-7 PJ-93 FETLMI 

mm cc*< pj.^4 pEiisti 

2-040 mUlH 55022 PPIUfTTl 

4000 FOfcEfWt.X-P0»EA*MK0.CC WKOH|««,V PO»EF»l*M-C0.CC PO>Efi*2'M. " P0KEft*2»rt*C 95023 PRIHI TTl. 1 

4002 POKEOIP-HH, 32 HH---W-.05 BO-BO-l IffllP**tK3b80OTHEN6O©Oe 

4003 IFUP-lTHEMPU-PI'-l (FPU, 7THENH8-0 PU-0 

4005 K=P£EK<5632©.> 

4006 ( E-PfEK 197- !FKE=lTHE'!550O0 
40I0 !F> -| I9THEHOOSUB4200 
4015 IFl =l.'.i!HEll><rSUB440Q 

4020 1" :.1HFIMI*B ;iT»OIOOSU646eo 

4021 IFK-1I1THEHFB-1 GOSUB880© 

4025 IFK-126TMEHFBM 6"JSLrB4SO0 

4026 IFKO126THEl# : B*0 

4100 PPlHt-W KGBE'.St PPIHTSPC'13'*Tt*UVES ".LI PPlHTy>C<29.'"Tl»HlG«-.HI 
4110 IFSC-HUhEnlETHI-sC 
419? PElUPtl 

4200 !FPEEI'fl*H*l'=i>>;iPPEEK'H*l*M*l ■•OO0PPEP 'ft*2*M*l >=001HE>i£0G0O 
4w (MifH'ii <• M-ic i :■ .-m .-ri --7 f [.i=: 

4399 PET'JPN 

IFPtEK'fMM-l .-QOOPPEEX' ft* 1 *M-| >=M\*PPEO Kfi*2«H- 1 >-O0T«M60G0fi 
4 MO F-;»Em*2*N.P' I'l*-! X-66 Y-67 2-6S I>I-0 
4599 BCTJM 

4400 1FF€E> 'FI*M*4u'a(X.;«3ePEE> 
TLBII 

PJ H'NHO DP-DP*! ■ IFDfil2TKN t ;00t» 



30883 FOR21-1TO230STEP1O POKES* 1. 21 POtES* 
50006 MEXTZ! PETUPH 
'■1000 ZM'-24 b-0 ■PPIMT'T PJIE33280.il P0kESi231-V F^T-OTQS© 
51010 PBIWI M III M III M IIO TH rr^t 
51015 FOKE646, IHT«PMD' 1 >K13> HEXT GOT055*»M 
55O0O CUt P0 KE53280.8 K*E.5jg8l..3 

SSM2 PWHT'TTI* PLEASE Wll to VEIti >'oV*rEE^WPEEMi'i . ' ' ' 

55003 PFrIHT-TTl.il PPESS KF.I1I TO PLfV ■ 

55004 PPlMT-m, PPfSS CP] FOP PflHDUH 

M885 PPINT"Tn. 
550O-- PPIHT"TTI. 

55007 PPlHT'Tn- BV F.CTOUT- 



55003 PPIHT-TT). HIT ££T0M' 'CP Tl'LE POOE F»<V TIME . 

*B©09 PPlHT'-m :*MM*MMMMMMMMMMMMMMM'.J 
53010 F*IH»"TTT. '-* v 

55011 PPIHT-TT1. 1 '""t lMIIIIMHIIIHMW * 

55012 PRtHT— m. a • ■ a 

55013 PPIHT-TTl. a • ft ** m ^ Mt 



* 
r ■ 

M-3 >■ 



5M14 PftlHT-TH. *•■•*« t t * 

55015 PRIHT-TT) ■ »r * * ♦ ♦ « 

5M16 PPINT-Tn. ■ •« M ♦ t * ♦ 

55017 PPIMT'-m : -r • f t 4 * 

55018 PP1NT-TT1. »t* ♦ t t t»#i 

55019 PPIHT"TD. a •« M » » t M* a >■ 

55020 PPIMT-TD. a • -i 

.... 

55900 i*Tftl 

559('5 IFHt .2tTlCH5'i(i« 
55910 «-«fi*I0 IF*H;500THE>MQO 
55915 IFfl*-**ncil55900 
55950 IFAf^-B-THE')I0 

55955 IFFU--P-TMEHPI-1 Ll=J OOSUEV^OOO 
5599? O OT OWK B 

ViQOO 0U-FND<|>»IO 0!IOM.'jroi00.20e.300 400.50*3 6<.V> 7uO> 81*0. 9O0. 1000. 1100 
5A01O Pf U*tl 

5^000 5-54272 P0VES*4.0 POKE^*5.0 PO)I5*6.0 

570 10 F0P2"l*OT0i5'r.iiP.5 P0>-E9*>24.?1 NEXT P0t;ES*5.l7 POIES'6.248 
57UI5 P0» E' 1 .137 POKES-4.33 FOPTT^OT025 F'*T2=lO0T01 15 POKES* 1 . 22 
57020 rC:<T22 hCXTTT 
57030 ENP 
57050 0OTO57015 

59000 !l«54272 12-34279 13-542^ Pf*E54279*4 . 0 P0KE5429«.I0 P0KE54296, 13 

59001 P(*E5427y*1.0 P>j»E5427?»2.0 POI E54279* i . 0 f-.» L54i79'5 . 0 
39005 H1-I1*I 



K2-I1M H3"I3*I VI«I1*4 V2-I2*4 VJ-I3*4 PWE54296.15 

H.l.n^i0, a <V^PPO:i 1 ft«j.r4. J ft, E n rt T M f.ir*.« oc 2tZ'£ ^-*. EV, :i.'3? P0 ? V1 * 2 -' 7 P*EV^*1*W P | *EV2*2.32 POKEV3M-40 P0KEV3-2.240 

H'j.n.4W''LW^t»iH*^**MJe'eTOiMEIIllP*e M-O CX-0 PE 39020 T-T*l P0KEVI.I26 PWEV2- 140 POt EV3 . 32 

590jO PEftK [FS-OTMEIfS^Oei 

59040 PE«[0<1.V1,X2.V2,X3.V2 

59050 IFXITMEIIPOKEMI XI PO>EII VI POtEV1.33 
59060 (FX2THE.IP0KEM2 ,X2 POKE 12. V2 K»EV2.I7 
39065 IFX3TMEIIP0IEH3.^j MME19.V3 FOEV3.33 
59070 T=T»S 
59072 IFT>TITKCH5»72 
59075 03105^020 

59081 HFt-27 GOT033900 

59082 WTfll3- 17.37. 60. 

39063 DBThO-0,0.0 

39064 DhT(-13. 30. 141,115 

mas D*»Tf*o.o. 0.0.15.1? 



4780 '':*Eh*2**1.P; POKEft*l*M.PI PCMA* 

4730 IFDI>0«Nr»JP;iTHEH:^6 V-67 Z-<» 

4731 mi*imnp<ii>ci««7t v=7i 2»?2 

4755 lf=0 
4799 PETUPM 
4000 IFHR'ITHEWETURH 

4881 IFFtEl'fl*M-4O'»«WFEE''i^l*N-40.-OOOPfEEK<:fl*2*rWO'«")TMEt^^ 

49,>o '<»t"'i*n,»'3 ponmi+H.pj f^em-m." 1 i-^t-j.. 

4952 IF»l»0flMI»l*-'0TM£n::66 V«6? 2*68 
4933 rni»IAHBUP-#THENX"?a V-71 2-72 

4999 PETiJ^il 

5000 FAINT53280.10 P0KE33231 . 14 PPIHT": 

5882 Ft- IH I "Rf .-tMMMMMMtMMMM 

3004 PR 1 III - TH^MMf »Mtf »MM1B0HJ$ ' 

5805 PPIHI— HM^MMMMMMMfMMtMMMMMtMMf*' 

5006 FOPT-OTOBOSTEPll SC-SC*11 

5008 PPKJT SJlimn-I'i" ■■>MIIIHIII|||»||] PPIHTSC. 

5818 NEXT 

3020 S-34272 P0»ES*24.13 

5821 POKES. 0 PO>ES*1.0 P0KES*2 ■ 0 POKES* 3. 0 POKES-4,0 POK:£S*3.0 POKES**, 8 
3023 POKES*?. 3J POKES-6- 240 POKES*©. 17 PO> ES*4. 1 7 POKE34296. 15 
3838 F0P2I-255TO1O0STEP-1 POKES'1.21 POKE5320B21 MEXT21 
5040 P0KES*4.0 f>ES*5.0 Pi>ES*6.0 

WOO S«5*^,V F0R21"0TO15STEP7.3 P0KtS**4,i:i kOIT 
6003 PQKES-5-17 Pi»E$*6.248 POKES*©. 13? POKES+4.33 

6010 Fi)P2li63'010STEP-2 PC»£S»1 .21 PQKE33281 -21 HE-XT 21 FOP2l = I5TO0STEP-7.3 
6030 POtES-24,21 HE>«T PETUPt* 

7000 5=542?2 POKES-24.10 

'OOl P0KES*4.e POKES*3.0 P0IES»6.8 

••K P0K£S*3 17 POKES**. 240 POKES- 137 POKES-4.17 

"010 POKES* 1.22 22-22-23 IF22OTHEHZ2-I50 

■030 FETUPH 

5800 IFlXx'THEHPETUPH 

W01 IFfEEK'«*H-40-^OOWEK.*i*l*n-40''OOOPFEEKin.2*r^O'-OOT>€ll6©e©0 
B900 '">E*-'2Ml.rj Fi>EFt*l*H.PJ POKEfl'H.P.i H-M-40 CX*»0<+| FF-0 
e?52 IFPI'£Ml["jp-0THtli:*66 V-67 2=60 
8933 IFDI-lfMI»Jp-OTHEti:'«A' V-71 2-72 
;99- FE ii t-r; 

I MP IFFEEK'***H*40.=730PPEEK-*V-l*H«4O'-?30PPEE*''l*2*M*4O'-73BCh»1-H-l 
12881 lFPEEK't>*H.40 -730PPEEK '«*1 *H*40 — 730PPEEK<A*2**1.4e>«73ThE*«i-H- 1 
12002 RETURN 

' i "' 4 - 7 - WM»*g4#lg PO»ES*5.I90 P0KES*6 240 POtES-7 FOES*4.|7 
13803 F0PTT-2OTO0STEP-20 P0KE932*! , TT POKES'l.TT HEXTTT 

: :^Or i,0-ri 1 iitla' 

F0PT-0TO1O0 HBCI PETI^*) 
OU'PHIt' 1 1 14 

16801 0M0M00T0 100.200. 300- 40© 50>'- 600. TOO. 800- 900, 1000. 1 100, 1200- 1 3*3©- 1400 
16882 O0T01600O 

PPIHT-T Oa^'apMMMIMM HELL fiCC . _■ 

39001 S-54272 MU'-I7 U<2)-33 M-3>»12S FOP21-ST03*24 POKE21 ,0 IIEXT21 P'l M-2 
2 Fi>ES*24.15 P>3*ES*5.15' Pi»ES*4.H<M> POKES-6.15 



149.4. 



21 .134.8.0.0.0.13.23. 177.0.8.6.108.13.28.214 
15. 28. 214. 0.0.0.0- 13.25,177.8.0.6. 108. 15.21 . I34| 



-eS. 149.4. 73, 15.21 



.0.0-0. 0.13.23. 177,0. 06- 108 



39006 D8TFH5. 28. 214. 0, 0. 0,0, 15, 30, 141. 115. 68. 7-1&3. 13.28-214. 0.0, 0.8. 15. 23. 177 
39*8? I'OTF*. 0-6. 180. IS. 21- 154. 0.8.8.8. 13. 22. 227. 91. 14©. 5. 185. 13,28.214,0.0.0,0 
59000 BHTH15. 34. 73. 0,0,0. 147. 15. 38. 126-0. 0.0-0. 13. 40. 200. 163. 31, 10. 68. 15- 38. 126 
59089 DPTH0.O O.0. 15- 34 ,73. 0,0, 8 147, 13. 28. 214. 0,0. 0. 0.15. 17. 3?. 68, 149.4.73 
S»M PtTMl5. 21. 134. 0.0, 0.0, 15. 25, 177. 0.0. 6. 108- 13.28, 214. 0.0. 0-0. 13. 30- 141 

59091 D0TSI22. 52. 7,163. 13. 28, 214. 0,0.0. 0.15. 25, 177.8.0.6. 100. 15-21 , 154,0.0. 0 

59092 MTft23, 17. 37, 68, 149. 4. 73. 20. 0.0. 0,0. 0.0 
39184 PAT 80 

WW Tft-rt*H-C0-l9456 21-0 22-0 S-0 WO 

60001 S-34272 UHD-17 M'2>»33 M«3>-129 F0R2I -ST0S*24 P0KE21 .0 HEXTZI P-l y-3 
■ 11 POKES-24,15 P0K£S*3-15 P0KES*4 -U'U . PQKES*6. 13 
FC*'2i- i :OTOIO0STEP20 Fi*22-1T03 
POKES*!, 21-22 POKES* 1. 22*5© 
60010 POKETfi.87 POKETfl*C02 P0KETtV1.87 P0KETFH1-C0.2 P0KETfl*2,87 P0K£Tft*2*C0 . 2 
68011 P0KETH.88 P0KET«*C0.2 P0KEIF1*! -S8 P0KET*t*l*CO,2 P0KETfl*2.88 P0FETft*2*CO,2 
60012 P0KEM.89 P«:*.ETFkC0.2 POKETfl*! .89 POKETft*l*<0.2 POKETft.2.89 POKFT«*2*C0.2 
60015 ICXT22.2I 2I-© 22-© 

68899 POI ETfV40.61 POt ETfl-4O*C0. 1 POI ETH-39.&I POKETR-39.CO. t 
60025 F-OI ETO-?e.8i P0» ETFl-38*C0.1 
tW38 FOPT-OTO1OO0 *CXT 

60O33 S-54272 U<1>»1? F0P2I-STOS*24 POKE21.0 t»EXT21 P"l U-2 
60036 POKES-24,13 P0KFS*5.I5 F*>(S*4.33 POKES*6.15 

3!S is [K!r^:^^Hir 5 ?08r , 

60150 PC*ES*24.10 PC*ES*24.5 P»ES*24.1 

"0151 0t4*»:>0*0100. 200. 300. 40U.3OO. 000.7©0. 800.900. 1800.1180! 1200. 1300 
60199 JJ-0 G0TO6O131 

€3888 fl-35940 Q* 19436 CC-8 X-66 V-67 2-68 ftIft-3»6840 €1.-1 MM-0 B0-50O PI-32, 

63001 IFftH>5O0THEIIPET«fctl * 

63002 S-54272 POKES-24,15 

83883 POIES*4.0 POKES*?. 0 P0KES*6, 
63004 1-36800 

63003 POKES*24.l3 PO»ES*5.I90 POKES*4.1? P0KES*6.13 FOP2|-l?T0 a ?STEP2 
-■3053 KKEI, 160 Pf*E 1*19456, CL 1-1*1 P0KES*1 ,21 

•53056 1F|;36639THEHFOP21-15TOOSTEP.803 POKES-24.21 MIX1 PWES*24-0 PETIJSTJ 
nKI WXT21 PITUPH 

63998 S-54272 F0P21-ST0S*24 P0KE21© tCXT2l P0tES*24.5 POK£S*510 POi£S*4.17 

63999 POK£S*6.13 POKES-1 . 198 F0PT^T03© NEXT PETUPII 

PEflDV. 



POKES*! -© POKES. 0 P0*ES»24.15 



,y '['' * ^ * *f »f. * * A r*t A A m »J if if pKA^^AA^A.'r.Aifi 



A 



***** ~* *****'* TT»» 
A * - *" TT»« 

* ********* *" TDtB 
* *" TT^B 

***** * n rr»B******* 
*Tn*B^ #b 



j************************* 1 1 *f <*t t t*t tt ** * 



* 

* - * 
* 

*^^ ^^^^^^ 

* * 
******** * 

- * 
***** 



i<*}^ 

*******^j* 
;j * 



ijfr* ******* 

- ;» - 



* f3 *" 

* ********* *" 

* * - * M 
***** _.* *****■■ 

* * - *" 

* ^M***^ *" 
* * *" 

***** *" 




NTERRUPTS 




Program 1 Listing 



10 REM ■*«•**•«•■««*■*•••*■(•*■*■*•*••■ 

20 REM » RHSTER DEMUNS TRHT I UN PR00»1 * 
30 REM * • 
40 REM * SPLITTING SCREEN COLOUR * 
30 REM «>«•«***••««*«**••*«««««»*««•«« 

60 TL»0:SR«49132-O"0 
70 REHDH : 1FH"-1 TMEN100 
80 POKESH+CH^C-C+l ^TL-TL+H 
90 GOTO70 

100 PRINT "72" ; : REM * SHIFT & CLR/HOME * 
110 IFC=134THEN130 

120 IFC<134rMENPRINr"r00 FEW ";:QOTO140 
130 PR1NT-TUO MRNY " ; 

140 PR1NT"DRTR 1TEMSB" : REM ill CU DOWN * 
130 IFTLM4874THEN180 
160 PR1NI "ERROR IN DRTA INPUT" 
1/0 STOP 

180 PRINT"^RESS RNY KEV TU SEE DEMONSTRATION. " 
190 PRINT-JWPRESS 'CURSOR UP/DOWN' WITH OR WITHOUT 
200 PRINT-'SHIFT', TO MOVE THE SPLIT UP OR DOWN 
210 PR IN I" THE SCREEN." 
220 POKE198,0 : WRI 1198, 1 
230 SVS49132 

240 DHTH32,9, 192, 32, 1 1 1 , 192. 76, 3, 192, 120, 1 73, 14, 220, 41 , 234, 141 , 14, 2*20, 173, 17 
230 DHTR208,41, 127, 141, 17,208, 169, 144, 141, 18,208, 133, 2, 169, 64, 141 , 20, 3, 169, 192 
260 DHrHl4l,21,3- 169, 147, 32, 218, 233, 1 73, 26, 208, 9, 1 , 141 , 26, 288, 88, 96, 104, 170, 104 
270 DHTH168, 104,64, 169, 1,44,23,208,240,243- 173, 33, 208, 4 1 , 13, 201 , 6, 208, 21 , 169 * 1 
28B DHTH141,33,208, 169,0, 141 , 18, 208, 173, 23, 208, 9, 1 , 14 1 , 23, 208, 76, 38, 192, 169,6 
290 DRTR141,33,208- 163,2,76,87, 192,32, 139,233,163,197,201,7,240-1,96, 173, 141,2 
300 DHTH41, 1,208,3,238,2,96, 198, 2, y6 
310 DRTH-1 



REM * CU DOWN X 2 * 



H 



H 



H CI 



H 



RERDV. 

. ! C000 
H 0000 
: C003 
0003 
0006 
C006 
CO09 
CO09 
O00H 
C00H 
O80D 
L00D 
O00F 
O00F 
C012 
CW12 
0013 

C01 3 

0017 
C017 
C01H 

001 h 
urn. 

CUIU 
L01F 
O01F 
C021 
CW21 
0023 
0023 
0026 
C026 



H 



H 



H 



H 



H 



H 



H 



20 09 00 
JSR SO009 
20 6F C0 
JSR *O06F 
4C 03 C0 
JMP »O083 
78 
SE1 

HD tft DL 
LDH SDC0E 
29 Ft 
HND «*Ft 
81* 0E DC 
SIH SDCUE 
HD 11 D0 
LDH *D011 
29 7F 
MND »*/F 
8D 11 D0 

SIR suuu 
Hy yw 

LDH HS90 

8D 12 DW 
STH SD0 
83 02 
SIH 902 
M9 4M 
LDH «S4g 
BD 14 03 
bIH S0314 
H9 00 
LDH MC8 



Raster demonstration prog. 1 (splitting 
screen colours) 
Assembly language listing 



STOP TIMER A ON C.I.A: # 1 which will in 
Lturn disable the 'iJrl second HARDWARE IRQ 
of the CBM 64. 



- OMIT High bit from Raster COUNT. 



6 U 



Set Raster compare Register lor approximately 
halfway down the screen. 

Save this value in zero page for later use. 



„ Point the CBM 64's HARDWARE IRQ vector 
towards the Raster Routine ie. $C040 





0028 


8D 13 83 


H 


C828 


STH *0315j 




O02B 


Hy 93 


H 


C02D 


LDH »*93 




O02D 


20 D2 F'F 


H 


U02D 


JSR »FFD2j 




C030 


HD 1H 110 


H 


0030 


LDH JD01H~| 




C033 


0y 01 


H 


C033 


ORH *»01 




C033 


8D 1H D0 


H 


0033 


SIH JD01H 




0038 


38 


fl 


'.838 


0L1 




C039 


b0 


M 


C039 


Rib 




C03H 


68 


H 


C03R 


PLH 




C03B 


RH 


R 


C03B 


TAX 




L03C 


68 


H 


C03C 


PLH 




C03D 


H8 


H 


C03D 


IHV 




O03E 


68 


R 


00 3t 


PLH 




083F 


40 


H 


C83F 


KM 




0040 


Hy 01 


H 


0040 


LDH #*01 1 




C042 


20 iy D8 


fl 


C042 


BIT SD019] 



This article consists of four 
demonstration programs on 
raster graphics. They are as 
follows: 

1. Splitting screen colour 

2. Mixing user-defined 
graphics with standard 'Pet' 
graphics. 

3. Switching between hi- 
resolution and text. 

4. Displaying more than 8 
'sprites' on screen. 

The program listings should 
be typed in and saved 
immediately before any 
attempt is made to run 
them. If the programs have 
been typed in correctly, you 
will be given the option of 
running the demonstration, 
otherwise error reports will 
be printed on screen. 

One warning: before 
even attempting to 
understand the concept of 
raster interrupts, you should 
have a fairly reasonable 
understanding of machine 
language. 



Clear screen. 



Enable bit Oof the Raster Interrupt enable 
register which will cause an interrupt from the 
raster register to be recognised 



Pull all of the three registers (A,X & Y| off the 
stack in the corred order ie. FIRST on/last off 
and vice versa. 

Then return from an interrupt. 



Check if bit 0 of the interrupt status register is set. 



64 Graphics 




Program 1 Listing (cont.) 



Ft C042 
: C043 
H C043 

C04/ 
H C047 
: C04H 
H C04H 

i CMC 

fl C04C 
C04E 
H C04E 

! C05« 
H C030 
: C8S2 

B ce*2 

■ tW» 

h ctros 
: C837 

H CW/ 
= C83H 
H C83H 

i ujsd 
m ue&rj 

C03F 
R C0SF 
: C062 

H C0b2 
: C065 

H COTS 

n c«b/ 

C0bH 



BIT $nyi3 

Fe F3 

BEQ *C03H 

Hit 21 U@ 
LDH »D021 
29 0F 
AND UStfh 
C9 06 
CHP #«06 
D0 IS 
fcJNE »C863 
H9 01 
LDH KIWI 
8D 21 D8 
5TH SD021 
H9 80 
LDH »SU0 
SD 12 00 
bIH ID012 
HD 19 D0 
LDH 51101? 
09 01 
OKH «S01 
BD 19 DO 
*uyi9 

4L 3H CB 
J HP SL03H 
M9 06 

811 21 D0 
bTH *D021 

H3 02 



If il is not, branch back 10 oil the interrupt. 

Get current screen colour and eiclude the high 
' nibble (4 bits), therefore ensuring that the 
colour - (0 - 15). 

Is the screen coloured Bluef 
No it is not. so branch to SC065 

— Yes it is. so make il while instead. 



Reset the Raster compare register to the top of 
the screen 



Signal to the raster register that the interrupt is 
now complete. 



lump to SC03A : ie. pull the registers and return. 



H 


C06R 




L06C 


H 


L06C 




L06F 


H 


C06F 




W/i 


H 


C072 




C0/4 


H 


C0/4 




C0/6 


M 


L0/6 




C0/8 


R 


C0 '3 




L0/9 


H 


C0/9 




C0/C 


fl 


C07C 




C8/E 


H 


L0r*t 




L0ay 


M 


C080 




CV82 


H 


C082 




C8B3 


H 


C883 




LW85 


fl 


L883 




L886 



1 »82 

3/ CW 
' *C03/J 



Load accumulator with secondary raster position 
and jump to SC057. 



LDH 
4C 

jnr 

20 yt- FF |SR i SCNKey ie. Read keyboard This it 

JSR SFF9h J— necessary because the normal hardware IRQ 
H3 (,"3 which usually scans the keyboard has been 

LUH »CS "] blocked. 
C9 0^ J— Get value of key pressed. 

CMP »W 

F0 01 

Bey iu0/y 



Is it cursor up/down? 

If so, then branch to $C079 



ID 8D 02 
.I'M BWSBOl 
!9 01 

INLi M01 J 



60 

Rib 

no yu 02 

LDH 
23 
HNll 
110 03 
BHt SC083 
Eb 8iT 
INC f02 

Rib 

C6 02 

DEC 102 
68 

RTS 

w 



Else return from subroutine. Rem: subroutine 
begins at K06f . 

Is the SHIFT' key flag self 



Yes, then branch to $C0B3 

No. increment the secondary raster position (ie 
move split down). 

Return from subroutine. 

Decrement secondary raster position (ie. move 
split up). 

Return from sub-routine. 



Change screen value to blue. 



KLHUY. 




Program 2 Listing 



10 KEPI *«»••.........».....,,...,..... 

20 REfl • RHSIEK DEHUNMRfll ION PRU0#2 * 
as REM • * 
4W REM * 111 XI MO UbER DEFINED URHPH1CS* 
30 REfl .» W1IH SIHNDHRD PET CHARACTERS* 
60 REfl **««*t****««***«»*«****«***«*|(* 

2 ►WI=0TU7:REHDrVPOKE<4096»3> + T,H NEXIT REfl SE1 UP UNE USER URHPHIL FOR DEHU 

B8 DHTH0, 120, 233, 194* 192. 194 . 235 120 : REM URHPH1C Ufl ffl 

90 FOR T o0 1 u / PUKE C 409b* J> * (. 32»8 > +T ,"0 ! NEXT 

100 TL=0 C«0 SH=4913i: 

110 REHDfl: 1FH"— 1 1HEN140 

120 POKESH+C/H C-C+l : IL-IL+H 

130 OQTO110 

140 pRXNT-rr - ;reh • shift .*. clr/huiie * 

130 1FC*139THEN19B 

160 1FCC1391HENPR1NT "TOO FEW ~iOOTO180 
1/0 PRINT "TOO MBNY " i 

180 PRINT"1)HTH IT EMS JO" : REfl * CU DOWN • 

190 1FTL*13S56THEN220 

200 PR1NI "ERROR IN DHIH INPUT" 

210 STOP 

220 PRlNT":yRtbS RNV KEY 10 SEE DfenUHSTRHI ION. " 
230 PRINT "mr'RESS 'CURSOR UP/DUWN" WITH OR WITHOUT 
240 PRINT"*SHIFT', TO ITOVE THE SPLIT UP UK DOWN 
230 PRINT "THE SCREEN." 
260 POKE19S-0 WHIT 198, 1 
2/8 PRINT"3"j FORI»01O23 PRlNr"(J 
280 SYS4913Z 

300 DHTH32,9,192,32,116,iy2,i'6.3,192*120, 173.14,220,41,234,141,14-220. 1/3, 1? 
318 DHIH208,41, 12/, 141, 1/, 206, 169, 144, 141, 18.208, 133,2, 169.69. 141,20.3. 169. 192 
320 DHTH.141,21,3,234,234,234,234,234, 1/3,26.208.9. 1. 141,26,208, 169,20, 141 ,24 
330 DH1H2C8. 88,96. 184, lr"0, 104, 168. 104,64, 169. 1 . 44, 25, 208, 248, 243. 1/3,24,288,41 
340 DHTH30, 201, 20, 208. 21, 169, 28, 141, 24. 208, 169, 0,141, 18. 208, 1/3. 23, 208, 9, 1.141 
330 DH1H23. 208-/6,63, 192, 169.20, 141,24,208, 163, 2, 76, 92, 192,32, 139,233, 163. 19/ 
360 DHTH201 .7,240, 1,96, 1 r*3, 141 , 2, 4 1 , 1 , 288, 3. 230, 2. 96, 198,2,96 
370 DflTH-1 



" ! REfl « CU DOWN X 2 • 



I? I! 



HEX I 



. C000 20 09 C0 
H C000 JSR »C009 

! C883 20 /4 m 
H C003 JSR *C0f'4 

! C006 4C 83 C0 

h C006 J np 9C063 

: C009 78 

H C089 btl 

• C00fl HD 8E DC 



Raster demonstration prog. 2 (Assembler 
listing) 

Mixing user defined graphics with PET 
characters 



Included with each of 
the four demonstrations is a 
fully documented Assembly 
language listing. These 
should be studied carefully 
until such time as you get an 
understanding of the 
procedure involved; by 
then you will be ready to 
experiment on your own. 

Raster interrupt 
registers 

There are three very im- 
portant registers usea with 
raster interrupts: the raster 
compare register ($D012), 
the interrupt status register 
($D019) and the interrupt 
enable register. 

The raster itself scans the 
screen and is visible 
between the dot positions 
of 50 and 250, which is 200 
dot positions altogether or 
25 lines x 8 dots. 

To obtain a flicker free 
screen display, the raster 
compare register should be 



C0J0R 

COTS 

C00D 
C00F 
C00F 
U812 
C012 
U015 



LDH »DU0E 
29 FE 
HND »*FE 
8D 0E DC 
SIH *DC0E 
HD 11 00 
LDH *D011 
2* 7F 



Stop lime 
I — disable th 
CBM 64. 



r a of C.I. A. # 2 which will in turn 
e V w lh second hardware IRQ of the 




Omii the high bit from the raster count. 




Program 2 Listing (cont.) 



fl 




HNU HS/P 




LBl^ 




M 


G&l? 






U01H 


Hy yy ~ 


M 


L01H 


luh *»yy 




ceic 


av 12 t'w 


H 


L01C 


STH *B0i* 






83 0* 


M 


UUr" 


str 


! 


cQiii 


W 43 _ 


H 


'. 0i I 


Ll'H Hf45 




C0^3 


bd 14 03 


H 


L023 


STH S0314 


1 


C026 


My L0 


H 


-».'--, 


LDM MU0 






WI 15 03 


H 


l0*b 


STH J03I3 


: 


. 'J ii-: 


EH 


M 


L02B 


HOP 




cezc 


EH 


H 


C8ZC 


NOP 


; 


C8ZD 


EH 


H 




HUP 






EH 


H 


L0*E 


HUP 




OOF 


EH 


fl 


C02f- 


HUP 




L03O 


HI! 1H U0 


H 


L030 


LDH $JJ01P""| 




(.033 


0y 01 


n 


L033 


OKH M0I 




CB33 


8l» ih DV 


H 


C03t> 


STH »H01H 


■' 


C03B 


Hy 14 


H 


CW3W 


Ll"H t*14 




L03R 


80 18 1)0 


H 


U03H 


: - SD018 


; 


C83D 


t>8 


M 


'. >.'.!■ 


CL1 


1 


C03E 


b0 


H 


C03E 


K1S 




LU3P 


68 


H 


L03F 


Pl_H 




C040 


HM 


H 


L040 


THX 




C041 


68 


H 


UJ41 


PLH 




L04* 


HB 


H 


c;w4i 


1HY 




CC43 


68 


H 


CW3 


PLH 




L044 


40 


fl 


L044 


Kl 1 




C04B 


H9 01 


H 


L045 


Ll'H HS01 "1 




U04? 


2L iy U0 


H 


C047 


BIT *D0iy 




'.U4H 


F0 F3 



Sei ihe ruler compare lor approximately halfway 
down ihe screen. 



Save value in zero page lor later use. 



Point the CBM M's hardware IRQ vector to 
poini towards the ratter routine ie. $C045 



H 



H 



Set bit 0 ol the interrupt enable register 
therefore enabling an interrupt from the raster 
register, to be recognised. 



Ensure that present cha-acter& being displayed 
are PET characters. 



Pull the three register values {A. X & Y| off the 
stack in the correct order, ie. first on last off 
and vice versa then return from an interrupt. 



Chech if current interrupt being processed was 
caused by the raster register 



H L04H 
L04C 
H C04C 

: W34H 
H C04H 

i C031 

: u»3 
C053 

cms 

C893 
UK><* 
1.05/ 
L05H 
C05H 

cesc 

U03I- 
U03K 

H C062 
: L0t-4 

UJfe/ 
C06/ 
L06H 
•_0bH 
C96C 
U08C 
'_0fcf- 
t-06h 
: C0/1 
H UJr-1 
: C074 

h ce/4 

L0-Y 

ia#r*r* 
L0/y 

: CBr'B 

H L0r*B 

: C0r*U 

H LWf*JJ 

uve 

L0r'E 
C881 
U0S1 
L083 
H U0B3 
: UW80 
H L0B5 
L087 
L08/ 
1.088 
L088 
L08H 
'-0SH 



H 



H 



H 



H 



H 



H 



fl 



DO 

•01 0") 
IE J" 
4 

fcH 

SI 

ibJ 



H 



M 



M 



H 



BtU *L03F 
HJJ IB 1>0 
LDH •001 
29 IE 
HMD »*; 

14 

crip ii*i4 

110 15 
BHE SC06H 

ny ie 

Ll'H MIC 
8U 18 DO 
STH ibw: 
Hy 0W 

liih t roo 

811 U OH 
STH SI>01< 

hu iy re 

L1<H fl»19 

yy 01 

UKH MW1 

vu iy By 

STH fDBlS 
4L 3r> C0 " 
.rilP JL03H 
Hy 14 
LUH 11*14 "I 
8B 18 INj \- 
blH J1"JI-J 
H5 

LUH *0i "1 
4U 5L L0 h 
JflP »'.y-'i.J 

yt- n- 

JSK Jl-r-yhJ- 

H5 L5 

LliM ft.-. J, 



H 



H 



H 




If it was not, branch to $C03F ie. exit from 
interrupt 

Get status of current characters being displayed. 



Ate they CBM PET characters? 
No, so branch to SC06A 

Yes they are. so switch to user defined graphics 



Reset raster compare register to the top of the 
screen. 



Signal the interrupt status register, that (he 
interrupt has been carried out. 

Jump to SC03F ie. pull the registers olf the 
slack and return 



Change current character display status to 
standard CBM PET characters 



Load accumulator with the secondary raster 
position and jump to SCOSC. 

JSR S SCN Key ie. read keyboard. This routine is 
necessary because the normal hardware IRQ 
routine which scans the keyboard has been 
blocked. 

Gel value of current key pressed. 

Is it cursor up/downt 

I* so, then branch to $C07E 

Else return from subroutine : rem subroutine 
beins al $C074. 



Is the shift key flag set* 



If so, (hen branch to SC066 



Else increment ihe secondary raster position; ie 
move the split down the screen & return from 
subroutine. 



Decrement the secondary raster position; ie. 
move the splii up Ihe screen & return from 
subroutine. 




Program 3 



10 KEPI ***•«*****•»»•***»».*•»**«*»**** 

20 Ptll * KHStEK liEHUNSIKHI 1UN PKUU»3 * 
30 KEPI » « 
40 KEPI » M1X1NU IEXI B HI KESULUT1UN * 
OS KEPI *#WiM*W*********W**#*#*«W*#»#** 

fc-0 IL=»0:i;-0'SH"4yi5* 

/0 KEHUH lf-H=-l IHEH100 

80 PUKE8H+U/HC=C+1 ^TL=rL*H 

yy uuiu/y 

100 PKINT-rrj KEPI * SHIM & LLK/HUPIE * 
110 lr-L=14yiHEN130 

l^W IFCC149THENPI<XNT H TO0 PEW "; :tju!U140 

130 PKlNr'tOU PTHNV •'; 

140 PKINT*JURTH 1 IEMSV ; REP1 # LU DOWN * 

150 IPTL=16443THEH180 

1W) PKINI "EKKUK IN ItHIH 1HPUI" 

1?"0 8 1 UP 

180 PKINT'TRESS HNV KEY 1U 8EE DUIUNSf TRPTION. " 
iyy PKlNf "jBWKtSS ' CURSOR UP/DOWM" with OR WITHOUT 

t00 PKINI " ' 8H1F I ' , IU PIUVE I HE SPLII UP UR 1»JUN 
£ -10 PRINT "THE ■^L'KEEH. " 



set lo a value which is out of 
the 'visible patch', eg, 0-49 
(incl) and 250-255 (incl). 

The interrupt status 
register, when read, gives 
the current status of 
interrupts, ie, if any bit set in 
the interrupt status register 
corresponds with a bit set in 
the interrupt enable 
register, then an interrupt 
from that source will take or 
is already taking, place. 

The appropriate bits of 
the interrupt status register 
are as follows: 



Bit 
0 



1 



Condition 
Set when raster 
compare reaches 
the preset value. 
Set when sprite 
collides with back- 
ground 

2 Set when sprite 
collides with 
another sprite 

3 Triggered by light 
pen/rifle. 

4 This bit is set 
whenever any of 
the above bits are 
set. 

It is interesting to notethat it 
is standard procedure for 
the 'VIC chip' to execute 



64 Graphics 



Program 3 Listing (cont.) 




229 
230 
24* 

M • 
■ I 

2b0 
268 

2/0 
310 

320 
330 
34tf 
3b0 
360 

a i'm 

380 



PRINT "H"/ KtPI * SHIFT * CLK/HUME * 
KK1NI " I Mt F1RSI L'JUHLt OF LINES UF 



. .Ubt iHt LUK8UH ro btt THt it.'.i BtiHb 
I UN SCKEbN. " 



IHt SCREEN UON1R1N N0TH1NU HU1 itXl 

UUVEKfcll BY IHt HI-' 



PRINT" 

HUN PRESOLD 

:>Yb4yib2 

DHiH32.y, 192*32/ 12b. iy2, P6* 3- 11*2/ IMi ITO* 14*228/41 >2b4/ J41 « 14,220, 1/ 3, 1/ 
DHIH200,41.12/,14l,l/.2«8,16y, 144 ■ 141 . 18.208, 133, 2. l&y. by, 14 1 . 28. 3, lby , 1 y2 
IWIH141 .21.3. 1. '3.2b. iWS.y, 1 . 141* 2t>/ 208; 88; 96* 104. 1,'y, 184, 163, 104,64, lby. 1 
DH I H44, *t>, 208 . 24U.«i4 < rf, 1 /3 . 24, 208, 41 . 8. 208. 32. 1 /3, l/.208,y,32, 141, 1/.2W8. 1/3 

i<HiM^4.^es,y,y, i4i ,«:4,2tftf- i&y,y, 141.18/288* l .'3,25, 208- y, i . 141 ,*:b, 20a , /6,b3 

DHIHiy2, 1/3, 1/,208,41,223. 141 . 1 .'.208, 1 /3- 24, 208, 41 , 24/ , 141/24/288/ 16b, 2. /b 
DHfHyi.iy2.32,lby-2bb.l6b. iy/,201 , .'.248. l.yb. 1/3. 141 ,2.41 . 1 ,2*8, 3,238, 2. ?6 

DHiHiyy,2,yb 

UHIM-1 



C000 21' 

lanb jsk 

LW3 
C003 
L08b 
LW0b 
LW9 
CB09 
L00H 
C00H 
L00U 
L00D 

1-00F 

L012 
L012 
L01D 

twib 

L01/ 

1-01/ 

C81H 
L01H 
L01C 
L01L 
UJ1F 
UW1F 
C021 
C021 
U023 
L023 
C02b 
L026 
L028 
0028 
U8ZB 
L02B 
L02t 
L82E 
L030 
L030 
C033 
C033 
C034 
U034 

L03b 
C03b 
L036 
U03/ 
C03/ 
L038 
C038 
C03y 
C03V 
U03H 
C03H 
L0JB 
L838 
C83D 

U03D 
C040 
L040 
C042 
1-042 
UJ4b 
',04S 



*c0oy 
20 /t ce 

JSK *UW/t 

4C 03 to 

J HP «L003 

/« 

bti 

HD 0b DL 
LDH JULWt 

2y Ft 

HMD «$Ft 

au et oc 

3TH SDC0t 
MO 11 W 
LUH SD011 " 

2y /f 

HND tSr> 
8D 11 110 
5IH SD011 

Hy y0 
ldh *«yw 

BD I'd D0 
b!H suwik; 
US 02 
3IH S02 
Hy 3B 
LUH 

au 14 03 
blH $0314 
Hy U0 
LUH *SL8 
811 15 83 
STH *0Jlb 
HU 1H 1)0 
LUH »D01fl" 

0y 8i 

OKH »»01 

au ih U0 

bIH SU01H 

38 

CLJ 
b0 
RTS 
68 
FLH 
HH 
IHX 

ba 

FLH 

Ha 
TRY 

60 
FLH 
40 
KM 
R9 01 
LDH »«01 
2U 13 U0 

mi S08iy 

F0 F3 

Btu SC033 
hu ia uy 



Raster demonstration prog 

tent & Hi res) 

Assembly language listing 



;mmng 



Slop lime A on C.I. A. # 1 which will in turn 
-disable the tyh second hardware IRQ o( the 
CBM 64. 



-Omit the high bit from the raster count. 



.Set the raster compare register lor 
approximately halfway down the screen. 

Save this value in zero page tor later use. 



Point the CBM $4's hardware IRQ vector 
towards the raster routine, fa. $C 03B 



.Set bit 0 of the interrupt enable register to 
allow raster interrupts to take place. 



Pull the three registers; A.X & V o'l the stack 
L|he correct order le. first on, last off and vice 
versa, then return from an interrupt. 



-Chech if bit 0 of the interrupt status is set. 
f it is then a raster interrupt has occurred 



If it is not then branch to $ C035, ie. pull 
registers & return. 

LUH SU018~| 

2y 08 r Check if hi-resolulion screen is already present. 

HNU M08 J 



H 



H 



H 



fl 



H 



H 



H 



H 



M 



H 



H 



H 



H 



M 



H 



M 



H 



H 



H 



H 



CW4/ 
1-04/ 
C049 
L04y 
C04C 
L84C 
L04t 
U04t 
L0S1 
U051 
C034 
U0S4 
L056 
C096 
C899 
C05S 
L0?fc 

L05b 

COSE 

U061 
L061 

U063 
C063 
L066 
L066 

t0fcy 

L0b? 

L06L 
L06L 
'.06t 
L06t 
L0/1 
L0/1 
LO/4 
C0/4 
C8/6 
C0/b 
L0/y 
L8/y 

LW^ 
LW/B 

UJl t 
>.0fcfl 
C881 
L083 
C083 
L0B5 



interrupts of bits 1&2, ie, 
sprite to sprite data 
collisions and sprite to sprite 
collisions. 

Finally, the interrupt 
enable register ($D01A) 
which receives the interrupt 
request should be used 
carefully in order toachieve 
the desired results. Examine 
the bits above, pick the type 
of interrupt you wish to call, 
and set the appropriate bit 
in the interrupt enable 
register to allow an 
interrupt from that source 
to occur. 



H 



If it is, then branch to SC069. 



— Enable bit map mode 



Shift high resolution screen to 8K ♦ ie. 8192 + or 
$2000 



- Reset raster compare to top of screen 



_ Signal to the raster register that the interrupt 
— has been executed. 



Jump to SCO 15 ie. pull registers off stack and 
return 



U0 28 
BNt »C06y 
HD 11 D8 
LUH fD011 
0y 20 
URH *S20 

au n U0 

bIH SD011 
HD 16 U0 
LUH SU010 

0y 0a 

URH M08 
8D 10 D0 
SIH -»U018 
Hy 00 
LDH VS00 
au 12 U0 
STH fU0i2 

HD 13 D0 
LDH »U0iy 

0y 01 

UKH M01 

80 iy D0 
bfH »Dviy 

4C 3b L0 
jni-* 9CB39 
HD 11 D0 
LUH $U011 

2y »• 

HMD HSDF 
8D U D0 
31 H SD01 1 

hu ia D0 

LDH «D0ia' 

2y f / 

HND "IF/ 

BD ia Du 

bIH SD01U 
Hb 02 
LUH 502 
4L bB 
.M1F 

2W yt- FF 
J'JF: SLi. 
Mb C5 
LUH ft'b 
<_y 8r* 
•_np m»j- 
. fu yi 
L0bb BtO! SC888jv 
L08/ 60 

U0B/ Klb Else return from subroutine, rem: subroutine 

: L80S HU 8U 82 stans n $C0?E 
H L088 LUH »82«U"| 

COBB 29 81 r- Check if 'shift' key flag is set 

HMD M01 
U0 03 

BNt IU92 Hf it is then branch to $C092 

t6 02 

Otherwise increment the secondary raster 
I— position ie. move split down the screen and 
J return from the subroutine. 



— Disable bit map mode 



— Reset character dot address to default value. 



>B i '0 1— ; " J ' l! ' w "b secondary raster 

j, j position and jump to CC05B 



T_ JSR JSCNKey ie. read keyboard. This routine must 

be called because the normal hardware IRQ 
"l routine which scans the keyboard has been 
A. blocked. 

3^»j*t value of last key pressed. 
Is it cursor up/downf 
II it is then branch to SC088 



L08B 
L88D 
L08D 
C8BF 
C0BF 
t-0yi 
CB91 
L0y2 

L0?2 

U0y4 

(JU84 



60 
KIS 
U6 02 
UtL *02 

60 

HIS 




Decrement the secondary raster position, ie. 
move the split up the screen & return from the 
subroutine. 



Program 4 Listing 



20 
JO 
40 
b0 
60 
/0 
SO 



KtH ♦ KHbltK HhnUNblKHI iUN FKUOIM » 
KtM * ^ 

Ktn * 1USPLHYINU riUKt IHHN tlOHl * 

il=o t»=o bH=4yibi 
KLHDH lHH=-HHtN110 
^0 KUKtbH*U.H:U=U+l IL=IL+H 

ioo nnow 

110 PKlNT-r. Kbn * b MlM c tLK/Hunt * 
120 H-L=^r*IHtNlbO 

UO lr-C<22/lHtNKKlNlTUU FfcM H ;:GcnuiaH 

ISO PRlNfUHlH ITEHSJr Ktn * UU iiiiuN * 

160 lML=28602.HtNiyy 

I/O PRINT-6KKQK in dhih INPUT* 

180 blUF 

iyo kkini TFKfcbtj hny KfcY iu btt JJtnyNsikHi inn 

220 PKINT-ifUHN iHb bCh'ttN. - ----- - - 

23U KUKti^a.owHi i iya, i 

240 b>'b4yi$i 

3A> DH.Hi41./,ioa,i4i,y JSS*Wl H igEPifi' ^^Ji^I^'^^'WW'^lXiw 



'6. i/b- \iz r s£, ia»>»3/ i^-u 
230, 2 . aa. ^ , i ya , yt: . yfr 



H 



H 



M 



H 



: T-OOW £*3 0y LO 

cage jsr *tooy 

W03 20 Ub CO 

C003 JSK $C0C8 

LOOfe 4C 03 CO 

CM J HP «C0B3 

C0B9 -"S 

cooy bti 

C00H HD Ot 1PU 
COOH LDH fOCOE 
COOD ^ Ht 
COOD HND MPfc 
C9BF 81* Ob Di_ 
COOf- blH *DCtft 
CO 1 2 Ml) 11 LIO 
C012 LDH *D011 " 
COlb 29 7F 
CO 15 HND t*7F 
C01/ 8D 11 DO 
C01/ bTH flWH 
L01H Hii 40 
COIN LDX M40 

coic Hy n- 

C01C LDH Mf-F 
C01t yD *F 03 
COlt BTH J033H.X 

C021 ch 

L021 DfcX 
C022 D0 KH 



Raster demonstration Prog 4 (displaying 
more than 8 sprites) * 
Assembly language listing. 



Slop timer A on C.I.A. 1 which will in turn 
rfe?L™ " ,h serond narrf *«<" IRQ of the 



Omit the high bit from the raster count. 



H 
H 
M 
H 

8 

H 

H 

H 

H 



H 



H 



ixa Me *coit 

C024 Hi oo - 
C0Z4 LUX «*Oti 

co^b Hy 18 

C0iT6 LDH Mia 

co^a yp oo do 

COiffl blH SDO0O,* 
COib 18 
CO^B LLC 
co^c by t'o 
coi^; hdc «**:o 
co^t ta 

H CO^t 1NX 
• U02F- ES 
H C82F I NX 
CW3W tO 1M 



hlj'x U & a - 832 l hapH SPrUe if> biOCk °° " eg 
(or display purposes 



Set up the x co-ordinates of each of the eight 
sprites, starling at bit position 24 (decimal) and 
progressing in steps of 32 (decimal) 



<■(*. 
24 



SPQ 
56 



SP1X 



SP2X 
120 



SP3X etc 



C03i 
CB34 
C0J4 
C036 
C036 
C038 
C038 
COJlt 
CV3B 
C03D 
C03D 
CMS 
1.040 
C041 
CW41 
C043 
C043 
C045 
C04S 
C048 
C048 
C04H 
C04H 
C04C 
C04C 
C04f 
CV4f 
C030 

ct&a 

C051 

C033 

CKS3 
cubs 
cob/ 
cos? 
cosy 
cosy 

C05B 
i-ODt: 

C09E 



CKX itJly 
DO 1-4 
BNt »C0*8 
Hi «8 
LDX MOB 
Hy OD 
LDH M8II 
yD hr- Id/ 
blH JO/f-r' 
My Ol 
LDH M01 
yD ife DO 
blH JD0i6. 
CH 
DtX 
DO 

BNt VC036 
Hy FP 
LDH Mf-h 
8D lb DO 
blH *DUlb 
Hi yy — 
LDX MOO ~ 

Hy ji 

LDH M3i 
yD 01 DO 
blH 90001, X 

ta 

1NX 

ta 

1NX 

to 10 

CPX «*!M 
DO F7 
BNfc »C04C 

Hy oo 

LDH MOO 
8b FD 

biH 9fU 
fly 3i 

LDH M3i 
80 12 DO 
STH »D012 
8b Ft 
8IH SFF 



J 



Final Note 

Once an interrupt has been 
carried out, it is important to 
write a T back to the 
correct bit in the interrupt 
status register ($D019). This 
signifies that the interrupt 
has been processed. 

The format for each 
interrupt is basically the 
same; read the Assembly 
listing carefully and you 
should get to understand 
the method used in setting 
up raster interrupts. Do not 
be afraid to experiment. 
Start with simple routines 
and gradually work your 
way to using multiple 
interrupts. Remember you 
can but try. 

Conversion hints 

As all of the four routines 
use the Commodore 64's 
extensive graphics facilities, 
it is not even worth thinking 
about converting to any 
other micro, unless VIC 20 
users think they can make 
the necessary changes in 
each routine, excluding 
number 4, as the VIC 20 
does not support 'Sprite 
Graphics'. 



y. 



bfoc'k Vtxl P ° in,erS ° f a " lhe e '* h ' | P' i,es '° 
Also make all the sprite colours white. 



- Cnable all of the eight sprites 



" decima?"° rdina '" °' ' hC e ' 8h ' **** 10 M 



_ 
J- 



Sel sprite count flag to zero 



_ Set raster compare value to SO decimal and save 
value in zero page for later use. 




Program 4 Listing 



N 



H 



H 



H 



R 



C862 

ct>b3 

C0G7 
Utfbr' 
UtJbH 
H LWbH 
UB69 
H UWbU 

C86F 

pe?2 
uy/a 

Uy?3 
C0/3 
U0/4 
C874 

uy/3 

LWr'b 
LV76 
CM^i* 
UJ/r* 
U0/8 

ty/y 
uw/y 
C879 

CWr'H 
Ctfffl 

ue/c 

Uy/U 
C8VT 
U0r> 
U081 

uwei 
cms 

: L084 
H uy84 

: ceto 

H Utf83 
: ttfb/ 

h cyy 

uy8H 

i.yyH 
uyyu 

Utfyu 

cyyy 

uyyy 

uyy* 

uyyb 
uyyb 
uyyy 
uyyy 
C89C 
U0yu 

uyyn 

U0H1 
L0HI 



H 



H 



H 



-1 



H 



H 



H 



Hy ('H 
LDM HS7H ~ 

80 14 yj 

STH StfS 14 

Hy uy 
liph itsuy 

tfll 15 03 

i-ih sy^i3 

HLi 1H Uy " 
LI>H SUU1H" 

ey yi 

UKH HS01 

8U 1H D0 
S1H myiH 
38 
ULI 
bw 
RTS 
bo 
KLM 
HH 

IHX 
b8 
PLM 

Ha 

IHV 
btf 
HLH 
4y 
Kll 

Hy ui 

LUH 

2C iy uy 
ten suui 
r-y h's 
BkU SLy,'4~U 

tH - 1 
NI.IF 
Mt- ht 
LUH Jht 

18 

ULU 

69 yg 
huu «*ya 

yu yi L>y 
biM suyyi 
«i» Liy 

81 H Slftxtt 
yil y3 UW 
bFH 

8U y/ 1K3 
8IH SOWS 
au yy uy 
yiH 91M89 
yu yu uy 
8iH suyyt 
yu yu IK) 

yii yh uy 
81 H fJMMF 
Hb HI 
LUX Sr-D 

ty 

1NX 

ty tf8 



.Point (he CBM 64's hardware vector towards 
the taster routine ie. $CE7A. 



, Set bit 0 ol the interrupt enable register to 
allow raster interrupts to take place. 



Pull the three registers: A.X.A Y off the stack in 
the correct order ie. first on/last off and vice 
versa, then return from an interrupt. 



* r- 

iiy_ 



Check if bit 0 of the interrupt status register is 
set, if so then a raster interrupt has occurred. 

If not, then branch back to SC074 ie. exit 
interrupt 



Get current raster position, add two to avoid 
flicker and store value in the Y co-ordinates of 
all the eight sprite*. 



- Check if sprite count flag has reached 8! 



C0H2 
U0H4 
H U«H4 

uyHt- 

H UWHb 

m uyHy 

: UWftH 

H cyRH 
uyHB 

h u0hu 
cohu 

N COHU 
U0HI- 
H UyHh 

■ vans 

: tytv 
CBBH 

h cyuH 
• cobu 
h c&ku 

: L0BF- 
H COBF 
: CBL1 

m uyt.i 



M 



n 



fUUWL. " 40 ,hen a " e ' 8nl s P fi,es nave oeen displayed 8 
n " J times on screen so branch to SC06D 

] — If not then store value back in zero page. 



Add 24 decimal to the raster compare value to 
get the next sprite display co-ordinate and store 
it in zero page and the raster compare register. 



Ml 



C«C9 
: C0C8 

h uiuy 

i CVCJj 

: C0CV 
H uyCu 
: C0Ct 
ft LULt 

: tyuy 
h tyuy 

h uwiia 
! tyi'j 
h i.yuy 

: LyH4 

H LM1I4 

: WUf 

H COW 

h uyiiy 
uyut; 
m uyut 
i uyuu 
ft cyuu 
: cyi't 
m uyut 
; Lyut- 
h uyui- 

: U0tl 
H UJtl 
: C0fc^ 

M L -Htfi 



ukx Hiuy 
i-y 1/ 
utu 
yt- hi 
six SHI 

f-t 
LUM SKt 
18 
LLU 

by iy 

HUt »Slb 

ys FE 
BTH Sl-t 

yu iz uy 
sth suyi^; 
hu iy uy 
lum suyiy 
yy yi 
UKM wiyi 

yu iy uy 
ym suyiy 

4C r*4 CM 

JQP *C"W('43-|ump to SC074 ie. Exit interrupt. 

My yy 
LDM iisyy 

83 FU 
STH SFD 
M3 aa 
hih sy^ 
W FE 
SIR Sf-t 
4U Mh C0 

jnp vcwf 
ay yf- i-f 

JbK <>- , -^->,h e normal key 



Set bit Oof the interrupt status register to signal 
that the raster interrupt has been completed. 



Sprites have been displayed 8 limes so reset the 
-sprite count flag to zero and reset the raster 
compare value. 



|5R $ SCN Key. This routine is necessary because 
the normal key scan routine has been blocked. 

r o 
St I 
h* C9 
LUH SL3 

uy 

i MP SSy/ ~r '* 11 cursor up/down/ 

► y 02 

*E<J 9C0JMJ- H yes, then branch to K0D4 



]J-Cet value of last key pressed 



}Else return from subroutine. Rem: subroutine 
starts at S COC8, 



*1 

r 



shift' key flag self 



ULI 
by 
KIS 

ftu yu y*: 
hih syayc 
'& yi 

HMD "SOl 

uw y4 

BNt SCSHfj 1 " Y es - ,hen b'^nch to KOOE 

t6 ya 
INC sya 

38 
CL1 

by 
Kiy 
U6 ya 

UfcU SVd 

38 
ULI 



Else return from subroutine. Rem: subroutine 
starts at K0C8. 



.Decrement raster value ie. move sprites up 
screen then return from subroutine. 




Resident 'agony uncle', 
Simon Rockman 
endeavours to solve 
your Commodore 




Dear Sir, 

What is CP/M? If I buy the 
Commodore 64 CP/M 
cartridge can I use software 
from other machines? 
Yours faithfully, 
A Campbell, 
Glasgow. 

We answer, 

CP/M is an operating 
system. The ROM of a 64 can 
be roughly divided up into 
two sections, Basic and 
Operating Systems; in the 
64 it is known as the kernal. 
CP/M replaces these and 
uses a Z80 chip as a 
processor. This allows the 
computer to conform to a 
rigid standard. A bit of 




clever software, called the 
NIOS, tells CP/M how your 
machine is configured, that 
it has a screen, disc and a 
keyboard, and translates 
from the 64 hardware to the 
CP/M software. Every 
machine that runs CP/M has 
its own BIOS which links into 
standard CP/M. To CP/M all 
computers look the same. 
This means that any 
program written to conform 
to the CP/M standard will 
work on any of the many 
CP/M computers. There is 
one major drawback. This is 
the lack of a standard for a 
disc format. Because the 
hardware for disc drives has 
improved so rapidly it is not 
possibly to read any disc on 
any drive. This is especially 
true of the 1541 which is 
totally non-standard. To run 
any CP/M software using 
the '64 cartridge it is 
necessary to find a supplier 
with the correct disc format. 
These are very few and far 
between. The other major 
problem with CP/M discs 
is that a lot of CP/M 
programs expect dual disc 
drives. The Commodore 



system cannot cater for this. 
CP/M usually requires an 80 
column display, this means 
that any program which 
uses this cannot be run on a 
64. The most useful 
application left for CP/M on 
the '64 is for running 
languages, CP/M provides 
for all the major languages; 
all you have to worry about 
is disc size and format. Still 
at £50 the Commodore 
cartridge is very cheap. 



Dear Sir, 

When typing in programs 
from magazines I often find 
that the lines in the listing 
will not fit in. How can I 
squash all the text onto one 
line? Another problem I 
have with magazine listings 
is when a program comes up 
with an error message when 
there is nothing wrong with 
the line it says but another 
line has a mistake in it. 
Yours faithfully, 
John Thomspon, 
Newcastle. 




We answer. 

Since the early days of 
Commodore computers life 
has been made easy for the 
programmer by the use of 
shorthand commands. The 
most common of these is 
the use of ? for PRINT, but 
there are a whole bunch of 
these commands which are 
listed in the back of your 
manual (page 130 if you 
have a Commodore 64). The 
Commodore screen editor 
will allow you to put eighty 
characters on each line (88 
on a VIC) but the use of 




abbreviations will cause the 
line to expand past this. Try 
this line:- 

1?:?:?:?:?:?:?:?:?:?:?:?:?:?: 
?:?:?:?:?:?:?:?:?:?:?:?:?:?:?: 
?:?:?:?:?:?:?:?:?:?:? 
you will need to move the 
cursor back to hit return 
over it. When you list the 
line it will have expanded 
out to six lines (more on a 
VIC). This is useful for 
cramming subroutines onto 
one line but makes the 
program very hard to work 
on because each time you 
want to change the line you 
have to convert each 
keyword back to its 
shorthand form (or token). 
For this reason the practice 
should be avoided, if 
necessary split the line up 
into two short lines. This will 
be slower but easier to work 
with. 

The problem of the 
computer reporting the 
error message is one which 
confuses a lot of first time 
users. The computer 
complains when it detects 
the error not necessarily 
when the error occurs. The 
usual problem with 
magazine programs occurs 
with the READ and DATA 
statements. It is quite 
common to have a short 
loop within a program like 
this:- 

510 FOR JJ=Z TO Z+8:READ 
NU;POKE jj,NU :NEXT 
520 DATA 12,42,95,11,49,1, 
52,252 

This routine is perfectly 
OK (it won't work here 
because it is only part of a 
program so don't type it in). 
If you should miss a comma 
from line 520 it will show up 
as an error in line 510. This 
will take the form of either 
an ?illegal quantity error or 
an ?out of data error. The 
former will happen if 
missing a comma has caused 
the program to READ a 
number greater that 255 (say 
the comma between the 11 
and the 49), and the later 
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error will occur if all the 
other values are OK but it 
runs out of data. The ?illegal 
quantity error is produced 
by the POKE trying to use 
too large a number. The 
computer cannot guess 
what you are trying to read 
the data for and so will 
never produce an error in a 
data line, except when the 
syntax is wrong. So be 
careful when using the line 
number from an error in 
...report. 




Dear Sir, 

I want to put my name in a 
box at the start of a program 
but whenever I use a REM 
and the graphics symbols I 
get a load of keywords that I 
don't want, how can I fix 
this? 

Yours faithfully, 
Simon Jenson, 
London 

We answer, 

In another letter we talked 
about tokens, the short 
form of keywords; you have 
come across a bug in 
Commodore BASIC. It takes 
any shifted character and 
converts it into a keyword. 
This is particularly notice- 
able in lower case mode. 
Press the Commodore key 
and shift to go into lower 
case and then type:- 

1 rem Your Commodore. 
When you list it you get:- 
1 rem gosubour lenomore 




The computer has 
converted the Y into a 
gosub and the C into a len. 
There is a way around this, 
use quotes:- 

1 rem "Your Commodore 
will always list correctly, so 
to draw a box around your 
name start each line with a 
'REM" '; there is no need 
to close the quotes. 



Dear Sir, 

I am having an argument 
with a friend, he says that 
you should always have a 
letter after a NEXT, but I 
know that it works without, 
who is right? 
Yours faithfully, 
J Rawlings, 
Bath. 



We answer, 

Both of you! If you miss out 
the variable name after a 
NEXT in a FOR. ..NEXT loop 
the computer will look back 
to see if it is in the middle of 
any loops and assuming it is 
it will use that variable, so 
you are right. However 
don't get big headed, there 
is a school of thought, 
known as structured 
programming which says 
that not only must programs 
work but they must be easy 
to work on. That means 
everything should be laid 
out clearly. If you have a lot 




of FOR. ..NEXT loops it can 
get confusing as to which 
FOR a NEXT is referring to. 
For this reason it is good 
practice to label the NEXT. 
There are two drawbacks to 
this — memory and speed. 
Putting the variable in takes 
up memory, only one byte 
but it still takes up a little. 

On a '64 this may not matter 
but on a 3.5K VIC every byte 
matters. The other draw- 
back is speed. If you omit 
the variable the computer 
assumes that it is in the right 
loop and ploughs on, 
however if you include the 
variable it stops for a 
fraction of a second to 
check that it is the right 
variable before proceeding. 
For this last reason I would 
omit the letter but this does 
not mean that your friend is 
wrong, just less efficient. 




Hint. You can save memory 
in data statements by not 
using zeroes. If you just 
have a comma the READ 
statement will assume zero, 
or null for strings:- 

20 READ N 
30 PRINT N, 
40 NEXT 
50 DATA 1,„1,3 

Will produce 

10 0 13 
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Your Commodore's 
Alison Hjui heads 
north in search of 
some insight into th 
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I WAS SENT TO COVENTRY 
yesterday. No, my work 
colleagues hadn't agreed to 
ostracize me from their 
company: the Coventry in 
question was the Warwick- 
shire city of motor industry 
and modern cathedral 
fame. My mission — to 
detect PSS's formula for 
success. PSS, for the uninit- 
iated is the acronym for 
Personal Software Services. 

Escorted by PSS's PR 
agent, David Crossweller, I 
reached my destination. 
PSS's headquarters are 
ensconced in a slice of 
Midlands' suburbia. The 
converted-semi exterior 
concealed a conglomera- 
tion of offices brimming 
with examples of their 
prolific software output 
(both past and present), 
assorted pieces of hardware 
and industrious staff, all 
more in keeping with the 
position they hold as a 
thriving software company 
in a highly competitive 
industry. 

In the beginning. . . 

PSS was instituted 2% years 
ago by two Warwick 
University management 
science graduates, Gary 
Mays ana Richard Cock- 
ayne. These two young 
entrepreneurs, unwilling to 
become yet two more cogs 
in the wheel of a large 
company, decided to set up 
their own business. 

A quarter-page advert- 
isement for computer 
games on tape instigated 
their entry into the world of 
computers. With a little 
mental arithmetic and a 



modicum of common 
sense, the duo established 
their business on the criteria 
that a 50p tape could 
justifiably be sold for £5. 
Armed with no computing 
knowledge but with their 
couple of management 
science degrees, Mays and 
Cockayne advertised for the 
tools with which to build 
their dream: the result — 
a deluge of replies from a 
willing force of pro- 
grammers. 

Initial steps 

PSS launched their career in 
the software industry with 
the creation of their own 
software library whereby 
subscribers could borrow 
and copy from a library of 30 
tapes. For reasons un- 
known to Gary Mays, it 
failed. 

But, with the assistance 
of a Coventry business 
enterprise scheme offering 
them £40 a week to establish 
their company. Mays and 
Cockayne overcame this 
initial setback. The money 
kept them going for three or 
four months until the birth 
of their first successful 
product, QSave, a fast-load 
device for the ZX-81. The 
software and hardware 
were sold as a complete 
package and, over a period 
of 18 months, a sales figure 
of 30,000 was achieved. 

Commodore hits the 
scene 

Although PSS now design 
and write their own 
software, they originally 
marketed largely the 



produce of other software 
houses. Having concentra- 
ted mainly on Spectrum 
software, by March 1983 
they were unable to avoid 
the advent of Commodore 
onto the British market. 
Claims Gary Mays: 

"We didn't have a huge 
success with Spectrum: we 
came in too late. Everything 
was ticking over nicely, but 
it occurred to us that 
Commodore were going to 
be big". 

The first hurdle they had 
to cross was the absence of 
suitable Commodore 
products. A lot of their 
software had previously 
been submitted by young- 
sters but Gary Mays saw 
Commodore as a different 
kettle of fish altogether. 

"For some reason Com- 
modore seems to be 
different in that kids don't 
program it". 

"I went to Chicago for 
the CES [Consumer Elect- 
ronic Show) last june with 
the sole intention of picking 
up Commodore Software 
from a stateside company". 

Symbol Software came 
to their rescue and they 
soon had a hit with 
Neoclipse which featured in 
the star list of various 
computer magazines. Gary 
Mays attributed Neoclipse s 
success to its exploitation of 
Commodore sprites and 
graphics which many of 
their rivals appeared to 
neglect. Also, quite simply, 
'It was fun to play". 

Birth of a concept 

Now that PSS are producing 
their own software, nearly 
all their programs are 



produced by in-house 
programmers rather than 
freelancers, which has given 
them tighter control over 
both programs and time 
scales. 

"We were ending up 
with a product which, as 
far as they (their external 
programmers] were con- 
cerned, was finished". And 
"We never knew when it 
(the program) was coming". 

How do PSS attain their 
ideas? Gary Mays again: 
"The initial spark for an idea 
can come from anyone. . 
then Richard and I and 
Campbell MacCausland, 
the software manager, sit 
around a table and thrash 
ideas out until we agree". 

Although hardly in his 
dotage himself, Gary Mays 
says that one problem PSS 
do face is getting onto the 
same wave-length as the 
kids (of whom their market 
is largely composed). So as 
to escape the danger of 
swamping the market with 
their own ideas, PSS include 
with their packages 
questionnaire cards to pick 
the brains and ideas of their 
buyers. This has proven a 
very successful formula. 

Until recently, their 
Commodore games have 
been largely arcade-type 
games. 

"We try to write simply 
what the market wants . 
Judging by the direction 
in which PSS are now head- 
ing, their users must be 
crying out for something 
more complex than a simple 
arcade-type game. 

Into battle 

Midway, a wargame based 




on the famous World War II 
battle, was PSS's first British 
produced package for the 
Commodore. Although on 
release for no more than 3 
weeks, at the time of going 
to press, the reaction to 
Midway already seems very 
encouraging to PSS's Gary 
Mays. 

"It was a bit of a gamble. 
Alan [Alan Steel, Midway's 
creator] has been a 
wargamer since the age 
of 16. He kept getting 
different wargames but got 
fed up with the standard. He 
came to us and suggested he 
wrote a wargame . 

In fact, since a complete 
wargaming system has now 
been devised, Midway 
promises to be the first of a 
series. 

On your bike 

With their newest offering. 
Hyper Biker, PSS are indeed 
satisfying the latest craze. 
Much to Gary Mays' relief, 
an idea instigated 8 or 9 
months ago hasn't waned. 

"Because BMX biking 
seems to be taking 
off in a solid sort of 
way, it's maintaining. 
Practically every kid I see 
seems to have a BMX bike. . 
it looks good and applies 
well to the computer '. 

PSS's software manager, 
Campbell MacCausland, 
gave me a brief overview of 
the game. lt'sa4-player,3-D 
game with joystick or 
keyboard control of the 
bike. Gary Mays inter- 
jected: 

"The first thing the play- 
er has to get to grips with is 
controlling the bike. An 
awful lot of research has 
gone into getting it realistic 
and playable". 

With a selection of eight 
different events to choose 
from, for example, a flat 
race, an obstacle race or a 
wheeling competition, 
coupled with such accurate 
bike control, Campbell 
MacCausland believes Hy- 
per Biker has captured as 
closely as possible, the real 
thing. 

"We've really gone out 
of our way in not just calling 
the game BMX but trying to 
simulate as near as possible 
what would be done in BMX 
competition". 
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Gary Mays and Richard Cockayne 

With a scrolling display 
enabling the background to 
pass by as you pedal, 
graphics which they claim 
cannot be faulted and the 
afore mentioned features 
incorporated into a game, 
which, above all, is fun to 
play, PSS believe they are 
onto a winner. 

Gary Mays' retort to my, 
perhaps, insolent remark 
that maybe a child, thrilled 
by the speed and excite- 
ment of riding a BMX bike 
would not be so enraptured 
by the prospect of operating 
a simulated BMX bike 
through the medium of 
computer, monitor and 
joystick, was that there 
was ". . .no reason why 
competition in computer 
games could not be the, 
same as in a street". 

Maybe, come Decem- 
ber, a TV screen in a fire-lit 
sitting room will be more 
enticing than a wet and 
windy street, especially if 
Hyper Biker is as realistic as 
its makers claim. 

Magical mystery tour 

With their latest brainchild, 
'Swords and Sorcery', PSS 
claim to have surpassed 
anything yet imagined by 
themselves or their 
competitors. In fact, the 
concept of a computerised 
version of the role-playing 
game, 'Dungeons and 
Dragons', has been 
swimming around in PSS 
brains for a long while. The 
program design has been 
underway for close on two 
years now; actual program- 
ming commenced 9 months 
ago and is now nearing its 
conclusion. Mike Simpson, 
its creator, is a 'Dungeons 
and Dragons' 'expert' and a 



highly competent pro- 
grammer. 

Gary Mays is very proud 
of his new baby: "Everyone 
who's seen it said 'You can't 
do it' ". 

"We've tried to make it 
the ultimate mix of Arcade 
and Adventure. It'll be the 
game of the year". 

Campbell MacCausland 
continues: "It makes the 
Hobbit seem like Pacman". 

"The problem we're go- 
ing to have is making people 
believe it's as gooa as it 
really is". 

The product uses the 
unique MIDAS (Multi 
Dimensional Animation 
System) system which, 
amongst other facilities, 
provides full 3-D animation, 
which, PSS believe, makes it 
as close as you can get to a 
video disc game. 

"Swords and Sorcery' 
(which should be available 
mid-October) allows you to 
develop your own unique 
character and to experi- 
ence, in that guise, a series 
of adventures through asso- 
rted underground corri- 
dors. Should you tire of one 
adventure, with the aid of a 
set of expansive modules, 
you may transfer your 
character to another. PSS 
also hope to provide a 
networked system on both 
the Spectrum and Com- 
modore by January, thus 
adding even further 
dimensions to the game. 

They expect to develop a 
cult following through 
'Swords and Sorcery'. 

(I don't believe I can do 
justice to 'Swords and 
Sorcery' in the allotted time 
and space but we hope to 
review this revolutionary 
game in a future issue of 
Your Commodore' — so 
keep your eyes peeled!). 
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Selling the goods 

PSS certainly seem to have 
their ears to the ground as 
far as coming up with the 
right product at the right 
time is concerned. Where 
other companies with, 
seemingly, as much 
potential nave floundered, 
they have not only survived 
but have managed to 
achieve a 100% increase in 
turnover within the last 
year. The market has 
exploded and PSS have 
kept abreast of it. They also 
feel that success has 
enabled them to take more 
of a gamble; thus, they can 
follow through ideas which 
more cautious companies 
can but dream about. And, 
naturally, the higher the 
standards they set, the 
higher the standards they 
will be expected to attain 
and, thus, will endeavour to 
maintain. 

Advertising and the 
assistance of a PR company 
are also quite indispensable 
in a fast and furious business 
which Gary Mays likens to 
the record singles' market. 

But PSS are blooming 
under such pressure. When 
Questioned on his views on 
the industry's future, Gary 
once again borrowed the 
record analogy by suggest- 
ing 'albums' of software. 
These, he believes, would 
work in everyone's favour 
by extending the life of a 
piece of software. 

"I think what we'll see 
are compilation tapes or 
discs". But such a concept 
seems alien to PSS's 
competitors. 

At the moment, on the 
one hand people talk to- 
gether about issues, on the 
other they don't talk about 
money". 

And so to their future 
with Commodore: does 
Gary Mays see PSS opting 
increasingly for Com- 
modore products? 

"I think we've got to: it's 
a world market rather than a 
UK one." 

With their acute insight 
into the software industry 
and courage to pursue a 
novel concept, I hope that 
PSS do maintain their 
confidence in Commodore 
as a vehicle for their 
products. 
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The 64 Software 

Centre 



I, Princeton Street, London WC1. Tel 01-430 0954 

The specialist centre with the widest range of software for the Commodore 64 and the best 
service. Open T0am/6pm (incl. Saturdays). Demonstration facilities. 

• BUSINESS SOFTWARE: 

Accounts, Stock Control, Database Systems, Spreadsheets, Statistics 
Charts, Budget, Word Processors. 

• HOUSEHOLD ACCOUNTS: 

Banking, Budgeting, Word Processors, Databases. 

• UTILITIES & AIDS: 

Simon's Basic, BC Basic, Turtle Graphics, Ultrabasic, Pal, Mikro 
Assembler, Hesmon 64, Victree, Master 64, The Tool, Graphics 
Designer, Sprite Aid, Turbo Ext. Basic, Acos + , Zoom Pascal, Forth 
64, Logo, 64 Doctor; Ultisynth, Synthy 64, Scope. 

• EDUCATIONAL: 

Maths, Biology, Chemistry, Physics, History, Geography, French, 
Italian, Spelling. 

• SIMULATIONS: 

War, Flying, Golf, Boxing, Stock Exchange, Commodities. 

• GAMES & ADVENTURES: 

English and American (Cassette, Disk, Cartridges). 

• COMPUTER COURSES: 

Dr Watson's Basic and Assembler for Beginners, CBM 64 Tutor. 

Friendly assistance and advice given. Export orders welcome. Immediate 
Discounts for^ackage !w s (Access ' Visa - £ur ^d, Mastercard). 



Dissatisfied with off- 
the-shelf business syst- 
ems? Think you can 
beat the 'experts' at 
their own game? Gra- 
hame Davies offers 
sound advice on writ- 
ing your own bespoke 
business software in 

the second installment 
of this series. 



LAST MONTH I SAID ALL 
my routines would sit bet- 
ween lines 1000 and 2999. 
The first routine that 
you must do will be 
an exception to this. 
This is perhaps the most 
important routine — it is the 
one which saves your 
program to disc giving 
version numbers and main- 
taining three (or more) 
backups. As you develop 
your program, you will 
undoubtedly save it onto 
more than one disc. You 
may later find yourself, with 
two discs with the same 
rogram but one will be a 
ater version than the other 

— so how do you find out? 

— what was the latest 
change to that program? — 



probably you changed part 
of one line to fix a bug but 
which line? Another thing 
to remember is that it is a 
good idea to save your 
program before running it. 
The reason for this is that it is 
su/prisingly easy to get a 
BASIC program to hang 
the computer. Common 
ways of this happening 
include using POKE without 
setting variables or using the 
wrong ones. This will almost 
certainly result in memory 
location zero being POKEd 
with a random number thus 
repointing the 64's memory 
around and pageing out 
BASIC (unless you are 
lucky). Finally there are 
obvious advantages to hav- 
ing three or more backups 
available — disc corruptions 
being the first which spring 
to mind! 



DOING IT 
YOURSELF 




No to the code. I have put 
it at the end of the program 
so that it is out of the way. 
The line before it starts is an 
END instruction in case your 

E rogram does not stop 
efore it gets to this routine. 
The routine will keep a 
version number at the start 
of the BASIC program so the 
start of your program will 
look like this: 



10 rem"Program or 

System Name 
20 renV'Version 00 



Note that in line ten you 
must have the closing 
quotes and the number or 
characters between the 
quotes exactly correct be- 
cause we are going to be 
alteringthe version number 
which must be a fixed 
number of bytes from the 
start of the program. There 
must be 32 characters 
between the quotes. On 
line 20, the positioning of 
the version number is 
equally as important. 



The routine checks that 
lines 10 and 20 have been 
entered correctly and gets 
the current version number 
(version number = b*10+c). 
In line 60080, set f$ to your 
program name (make it less 
than 15 characters though as 
the version number will be 
added on to this). Line 60100 
opens the error channel to 
the disc and, if weare not up 
to version five, jumps over 
the next bit of code which 
scratches the oldest version 
from the disc. The current 
version on disc is then 
renamed giving it the 
existing version number 
then the version number in 
this program is altered and 
this program is saved under 
the name in f$. 

If you type this program in 
and keep f$ as "system", 
then run 60000 five times 
you will end up with the 
latest version on the disc 
being called "system" and 
the backup versions called 
"system02", "system03", 
etc. so you know where 



59999 end 

60000 open1,8,l5:close1 :rem abort disc files 
60020 s=2048:a=s+55 :rem s= start of program 
60030 ifpeek(s+39)<-> 34thenprint"missing quote on 

line lO^stop 

60040 b=peek(a)and15:c=peek(a+1)and15:rem version 
no. 

60060 ifb > 9orc > 9thenprint"illegal version no.":stop 

60080 vn=b*10+c:f$="svstem" :rem version : system name 

60100 open1,6,15:infvn<5then60200 

60120 aS=ft*-mid$(str$(10f>vn-4),3) 

60130 prinf'scratching /( a$ 

60140 print£1,"s0:"a$:gosub6100 

60200 a$=fS+mid$(str$(100+vn-1),3l 

60210 print"archiving last version 'a$ 

60220 print£1,"r0:"a$"="f$:gosub61000 

60300 pokea,int(vn/10)or48:pokea+1,(vn-int(vn/10))or48 

60320 prinf'saving "a$ 

60340 save(f$),8:gosub61000 

60400 end 

61000 get£1,a$:printa$;:ifa$>chr$(13)then61000 

61020 rejurn :rem disc status print 



your latest version is. 

The subroutine at 61000 
reads the error channel 
from disc until a carriage 
return is reached, printing it 
as it goes along. Trie reason 
for doing it this way rather 
than using input£ is that this 
formats if neatly and it is 
unnecessary to check the 
value of the status except 
after you have saved the file. 

Defining standard 
strings and constants 

At the start of your program 
you will need some stand- 
ard strings and constants 
that you will often use in 
your programs. You will of 
course add all your own 
ones to this brief list. 



1000 fori=lto80:sp$=sp$+"" 
:next:rem set up 
space$ of 80 
1020 qt=chr$(13):qu$=chr 

$(34):ec*+chr$(27) 
1030 rem carriage return: 

quotes:escape 

character 
1040 bo=1 3* 4096+ 3 2 : ba= 

bo+1 :rem border 

background 
1060 sn$="Record 

Keeping" :rem 

system name 
1080 fori=0to2l:poke13* 

4096*-4'256,0:next 
1090 rem clear out sound 

chip 

1100 dim the arrays you 

need here 
1120 define any functions 

required nere 



The above is quite self 
explanatory but you may 
wonder wny line 1020 is 
included. A carriage return 
is often required when 
printing to a printer or a disc 
drive and it rs a very useful 
way of truncating data on 



input. If used regularly, it is 
quicker and easier to type 
q$ than chr$(13). The quotes 
(chr$(34) cannot be typed 
into a string so if it is 
required, you will have to 
type chr$(34). Once again, it 
is easier to type qu$ and far 
more reliable then trying to 
remember its code every- 
time. The last one, the 
escape code, may not be 
needed. If, however, you 
are talking to an RS232 de- 
vice such as a printer then 
the escape code is essential 
as the listening device will 
perform special functions 
depending on the data 
received after the escape. I 
have included it for com- 
pleteness and as a further 
example of the kind of thing 
you will find useful to set up. 

Key to success 

No matter how fast, fanciful, 
clever and flexible a 
program is, the major key to 
its success is how pleasant 
and easy to use it is. This 
entails making the infor- 
mation on the screen and 
printer appear in a neat, 
formattea style. It also 
means that the input of the 
data wants to be safe and 
friendly. The BASIC input 
command is provided of 
course but it falls far short of 
the necessary standards and 
flexibility required. It does 
allow full screen editing but 
does not trap any characters 
such as home or clr home, 




cursor up, cursor down and 
so on. It is evident that we 
need a flexible but safe 
utility to do this. We need to 
specify where on the screen 
we want to input, how long 
the field is, what sort of data 
is to be typed into this field 
and so on. After all, you do 
not want accidental key 
pushes to cause the 
program to crash or wrong 
data to be entered. For 
example, if we were asking 
for a number, and we 
accidentally type 1e45 
instead of 145 (not unlikely 
due to the proximity of the 
keys) we would get 
?overflow error when using 



the basic input command. 
Even if we entered it as a 
string then took the val of it 
we would get the same 
error. This is more likely 
than you may think as I 
know of one package which 
when inputting data, took 
the val of every string 
regardless and then 
produced this error in the 
middle of an address! This 
was because the post code 
was something like 5e4 5ds. 

This subroutine will re- 
quire several variables 
passed to it. You will find 
that you can easily improve 
the flexibility of this sub- 
routine to include your own 



Programming 



special function keys. You 
could have one which 
aborts the whole screen or 
takes you to the bottom 
entry and so on but each of 
these keys will have to be 
tested for separately in your 
code. This routine will 
require the starting position 
across the screen to be in 
ac%, the starting position 
down the screen to be in 
do%, 1% will be the length 
of the field, ty% will be the 
type of the field and the 
default will be in df$. The 
default is what was in the 
field before you started 
editing. If creating some- 
thing, then it will oe zero 
blank most likely but, if 
amending something, it 
should contain the details 
from the file. The type will 
be one of the 3 below. 
Routine A is quite straight- 
foward but is very flexible. 
Once you are happy that 
you understand it, try 
adding a function which 
clears everything to the 
right of the cursor. At the 
moment, the only way out 
of the routine is to press 
return but we can add to 
this. You may use the 
function keys as when they 
are pressed you can test the 
ASCII of them. I suggest you 
make this routine return 
another variable such as fk 
to say if a function key has 
been pressed and if so, 
which one it is. Do not 
forget to set fk to zero if 
return was pressed though 



The 3 types of variable available. 

1 ■ any alphanumeric character (excluding comma & colon) 

2 ■ positive or negative floating point number 

3 = positive or negative integer 

Once you have got this 
routine to work, try adding 
other types such as positive 
only integer and so on. The 
routine uses b$ to store the 
new data in and returns 'a' 
as the value of the field (if 
numeric). 



1140 
1150 
1200 

1210 
1215 
1218 
1219 
1220 
1230 

1240 
1250 



do$= <home> +cursor down * 25 

rem set up do$ ( sp$,q$ and qu$ at the start 

bHeft$(df$+sp$,l%):a=1:rem make b$ correct 

length 

printleft$(do$.do%)tab(ac%-1)Ieft$(b$,a-1l; 

print <rvs on> mid$(b$,a,1) <rvs off > mid$(b$,a+1) 

rem a is the cursor position along b$ 

rem <rvs on> on is quotes, control 9, quotes 

geta$:ifa=""thenl220 

ifat=chr$(29)anda < 1%thena=a+1 :goto1210: 
remcrsr right 

ifa$=chr$(157)anda > 1thena=a-1:ooto1210:rem left 
ifa$=chr$(148)andright$(b$.1)=" ''then b$=left$ 
(b$,a-1)+" "♦mid$(b$,a,1%-a):goto1210 



1255 
1260 

1265 
1270 
1320 
1330 

1335 
1340 
1345 
1350 
1355 
1360 
1370 
1380 
1385 
1390 
1359 

1398 



rem line 1250 is insert 

ifa$=chr$(20)anda > Ithen b$=left$(b$,a-2)*mid$ 

(b$,a)+"":a=a-1goto1210 

rem line 1260 is delete 

ifa$=q$then1395 :rem pressed return 

onty%goto1330,1340,1350,1360,l370:rem each type 
if(asc(a$>and127> >31anda$< >","anda$<. >":" 
anda$< >qu$then1380 : rem type 1 

goto1390 

ifa$="."ora$="-"or(a$ > ="0"anda$ < ="9")then1380 
goto!390 

if(a$ > ="0"andaS < ='*9")ora$="-"then1380 
goto1390 

rem add in type 4 here 
rem add in type 5 here 

b$=left$(b$,a-1)+a$+mid$(b$,a+1,l-a):a=a-(a < 1%) 
goto1210:rem char ok: inc pos in string until end 
goto12!0:rem add in an error beep here 
printleft$(do$,do%)tab(ac%-1)b$:ifty > 1thena=val 
<b$> 

return :rem exit 



Routine A. 
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Our business expert, David 
Crisp, assesses some of the 




THIS MONTH I'VE BEEN FEEDING 
my 64 with some fairly low-cost 
software which aims to help you 
work out your business or home 
finances. Tne first one I tried was 
Autocalc 64 from Richard Shepherd 
Software. It costs £14.95 on cassette 
and £19.95 on disc and is a low cost 
spreadsheet. After loading you 
are asked whether you are using 
tape or disc. This is fine to start with 
but, after having to specify tape or 
disc more than a couple of times, it 
becomes very much a chore. If 
you have never used a spreadsheet 
before I feel that this one may put 
you off them. A good spreadsheet is 
an invaluable aid for financial 
planning and financial analysis but 
they are unforgiving things and can 
be very frustrating. 

This spreadsheet does all the 
important things that spreadsheets 
should do — the frustrating thing is, 
how it does it. When moving from 
one part of the sheet to another 
there is a very disturbing screen 
flash which tires the eyes after a 
while, and with a machine with the 
capabilities of the 64 there are much 
smoother ways of performing a 
sideways screen scroll. 

Perhaps the most disturbing thing 
about it was when it crashed! I had 
spent about an hour copying in a set 
of information and calculations and 
intentionally put in a division by 
zero. Instead of the expected error 
message the whole thing crashed. 
On trying again with less informat- 
ion it performed correctly and then 
on a third run it crashed again. Dis- 
turbing. 

There is no printer interface 
software built in and my software 
would not run at the same time as 
this and so I was unable to test the 
printout facility. A lot of people now 
nave Centronics printers and this 
program is limited" to just a few of 
Commodore's own and a couple of 
others. Use others and you 
invalidate the guarantee. 

The new documentation is bare- 
ly adequate for a spreadsheet prog- 
ram and only describes the bare 
bones of what to do. I get 
the impression that everything 
is being left to the demonstration 
files. 

I was very disappointed with this 
program and with its lack of 
documentation and inability to give 
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a printout on a good range of 
printers. I would say that it is only 
really suitable for people who want 
to fiddle with a spreadsheet. If you 
really want a spreadsheet to use in 
your business then I recommend 
that you spend a little more money 
and get something with more 
potential. It is true however that it is 



a low price program and because of 
this I reel that it is reasonable value 
for money. Shame about the 
crashes. 

After a couple of hours on that 
one I loaded up Figaro from Saxon 
Computing. The blurb on the back 
was mouthwatering and I couldn't 
wait to get it into the machine. I had 
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to restrain myself from diving 
straight in and so left the computer 
to spend an hour with the manual. 
I'm glad I did. The amount of 
information was incredible. 

The program is a type of database. 
It is intended to store numeric 
information and analyse it in 
different ways presenting final 
output as a list of comparative 
information or in virtually any type 
of graph you care to mention. 
Because of the complexity of the 
program I only had time to work on 
the demo files provided — and 
these impressed me. I feel that this is 
a program that could prove 
invaluable to any business where 
cash projections, growth rates, sales 
targets, and seasonal forecasting etc 
is invaluable. I have doubts as to 
whether many small business users 
would be able to stretch it to its 
limits but if there are any financial 
wizards out there who want to 
impress the boss then this is a 
winner. 

Now the bad news. It says that 
high resolution printouts are 
possible using Commodore and 
Centronics printers. I tried with a CP 
80 and a Smith Corona TP1 and got 
nothing. Both printers checked out 
OK and work well with Superbase 
and Easy Script etc. We'll be 
checking with Saxon to try and 
discover why things did not work; I 
hope I will be able to tell you about 
the printout facility in a later issue. 

In an article like this it is not 
possible to describe its potential 
fully as it would need a whole article 
of its own. That may be possible in 
the future. In the meantime, if you 
feel that this is something you may 
be able to use, I recommend you 
pop down to the local computer 
store and have a look. I think you 
will be impressed. Damn shame 
about the printout. . . . 

Next day now, and I have just 
loaded up Purchase Ledger from 
Kemp. I use a purchase ledger 
program in my business and it was 
my intention to run this in parallel 
with my existing system. Somebody 
who knows a Tot about purchase 
ledgers has written this program. 
Unfortunately, they don't seem to 
be totally effective programmers. 

This had a lot of potential as all the 
functions were tnere. It was let 
down by its poor display, non- 
existent error trapping and incon- 
sistent inputs. Some parts of the 
program require you to input 'yes' 
as a whole word, other times just 'y' 
will do. On the main option page, if 
you make an incorrect entry, up 
scrolls the screen and eventually the 
whole menu disappears until you 
have to guess what the menu said. 



During stages of the program, one 
touch of the break key will halt 
everything and typing in CONTonly 
works sometimes. CAN'T CONT- 
INUE ERROR comes up 50% of the 
time. Re-RUN and it's goodbye to 
your data. 

Kemp manuals are always quite 
good but simply warning you not to 
touch the CLR/HOME key and then 
saying, if you do, just reposition 
the cursor, is not good enough in a 
business program. Thattype of thing 
should be error trapped and 
Run/Stop keys should be displayed. 
It can be argued that a program like 
this is easy to tailor to your own 
needs, but specific entry points can 
be put into a program to enable you 
to tailor a program. 

Needless to say, I did not run this 
in parallel with my existing 
ledger as, in short, it was 
just not up to the job. Sorry. 
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Ten Superbase Stepping Stones 

piled in front of me. Great I thought 
as I am a Superbase fanatic. The 
programs can only be run with 
Superbase and the titles I had for 
review were as follows: 

Club Records 
Estate Agents 
Job Costing 
Purchase Day Book 
Cash Book 

Accountants Time Recording 
Solicitors Time Recording 
Stock Records 
Travel Agents 
Sales Day Book 

Some of these I would not know 
enough about to give a valid review 
so I will only be able to give an 
overview of what they were about. It 
must be pointed out that these are 
just stepping stones. They are not 
complete applications. Each one 
consists of ready formatted records 
and pre-written report layouts. This 
means that the easy bit is done — the 
hard part, which is linking it up to an 
actual Superbase program, is not. To 
be fair, it is possible to use them 
from a menu and so they are 



ready to go in that respect but 
it is a long winded way to go 
about it. They are excellent 
for showing the potential of 
Superbases and can easily be 
modified but, as I say, it is not* a 
complete and fully running inter- 
linked application. 

To pick one out and show the sort 
of thing they do wasa hard job but in 
the end I went to the Club Record 
Controller. This I feel is one that 
most people may be able to use. The 
files set up are orientated towards 
the sports type of club not the stamp 
collector type but this could be 
modified. It will producea members 
list, overdue fees, equipment on 
hire, what each person's particular 
interests are, all the things in fact 
that a club secretary would need to 
know. 

If you have or indeed are thinking 
of buying Superbase (which I 
recommend) and are going to use it 
for an application Tor which a 
Stepping Stone is available then it 
would be a good buy. It would take a 
lot of the groundwork out of writing 
the finished article and would 
probably point out some little things 
that are easily forgotten. Docu- 
mentation with the Stepping Stones 
is non-existent but you can print out 
the HELP pages to produce a fairly 
comprehensive DIY instruction 
manual. All in all for the money they 
cost they are a good buy and they 
are something which I snail use in 
the future. NICE WORK. 
Back to Richard Shepherd and his 
Cash Controller. Basically this is a 
home budgeting system which 
performs quite well. You put in the 
amount you intend to spend on 
such things as phone etc etc and, as 
time goes on, it works out for you if 
you are under or over budget. (My 
bank manager usually does that 
anyway). With thisyoucanalsokeep 
track of your bant account and it 
will take into consideration 
standing orders, etc, and will 
produce a statement on demand. To 
me the most useful part was a 
loan/mortagage calculator. I cert- 
ainly learned a thing or two on that 
part. If a particular company gives 
you a quote for credit it will work 
out a fourth variable from three you 
must enter, eg, if you borrow 
£1000.000 for 12 months at 21% APR 
it will tell you how much you must 
actually pay back. Quite shocking 
some of tnem. A home budget 
program would not be for me but I 
am sure the loan/mortgage calcula- 
tor will save me more than the 
program costs. If you are looking for 
this type of program then I feel that 
you could not go far wrong with this 
one. 
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ThePrizes: 

You could win £2,500 to be spent 
onadream holiday of your choice 
for you and your family! 

Second prize— a complete Canon 
portable video outfit worth £1 ,300. 

Third prize— a BBC Model B micro 
computer plus software worth £450. 

Fourth prize — M i nolta X700 camera 
with a 50mm lens and flashgun, 
worth £280. 




Electronics Today International 
Personal Computing Today 
Movie Maker 
Your Model Railway 
Clocks 

Home Computing Weekly 
Beatbox 

Ham Radio Today 
Electronics 
35mm Photography 
Model Cars 
Woodworker 




How to 
enter: 

Just identify the twelve 
objects pictured 
opposite.... 

HINT— the Argus Specialist 

Magazines listed below might give you a clue:" 

Games Computing 
Photoplay Movies and Video 
ZX Computing 



Military Modelling 
Hi-Fi Now 1 
Wmemaker 
Citizens' Band 
Model Boats 
Video Today 
Popular Crafts 
Which Video? 
Your Commodore 



and write your (one-word) answers in the spaces provided 
the coupon. For instance, if you think that number 9 is a 
record , write ' record' in the space next to 9 on the coupon an( 
so on . Then tell us in up to 20 words why MAGAZI NES 
MAKE IDEAL HOLIDAY READING. Complete the coupon 
in BLOCK LETTERS, and send it to: DREAM HOLIDAY 
COMPETITION, Argus Specialist Publications Ltd, 
No 1 Golden Square, London W1R 3AB, to reach us no later 
than 31st December 1984. 

Com petition rules 

1 The competfcon 15 open 10 an UK and Eire readers except employees <n Argus Specniist Put*ca*ons LW . 
their printers and astnbulors 

2 As long as an ong*ial coupon from the maga/inef s) of you' choce s used tor each entry there snotma 
10 the number of entries par person Phc4ccop«d coupons win not be accopiod 

3 Al entries must be postmarked before 31 si December 1964 

4 The p<ves w* be awarded to the hrst lour entrants who identity the twewe objects correctly and whose 
competed sentence is tudged the most apt and original 

5 No correspondence win be entered into about the competitor results the wOQes decson is iinai 

6 Wnners wi be noMM Dy post and me results wrl be putHrsned .n a future issue ol this maoaf me 



The 12 objects are 



1 



6 



7 8 

10 11 

Magazines make ideal holiday reading because (up to 20 words) 



9 

12 



HAhAEfBLOCK LETTERS). 
ADDRESS 



AGE (if under 181 



Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square, London W1 R 3AB 



**** 



COMMODORE 64 



**** 



R B S 

(RAPID BACKUP SYSTEM) 
CONVERT YOUR SINGLE AND MULTIPART TAPE 
PROGRAMS TO TURBO-LOAD, FASTER THAN THE 
COMMODORE DISC DRIVE. EACH CONVERTED PROGRAM 
WILL LOAD INDEPENDENTLY OF R.B.S. NO POKES, NO 
SYS CALLS, NO USER KNOWLEDGE REQUIRED. LOAD 
"THE HOBBIT" IN 120 SECS. FOR PERSONAL USE ONLY. 
CASSETTE £7.50 INC. 
HYPERSAVE - 64 
A VERSATILE AND FLEXIBLE FAST-LOADING UTILITY. 8 
ADDITIONAL BASIC COMMANDS. SAVE/LOAD/VERIFY 
UP TO 48K CONTINUOUS RAM AT HYPERSPEED. 
CASSETTE £7.50 INC. 

BACK-UP -DELUXE 

A POWERFUL AND USER FRIENDLY SERCURITY BACKUP 
UTILITY. LOAD/SAVE ALL PROGRAM PARTS 
CONTINOUSLY. INCORPORATES A SOPHISTICATED 
HEADER-READER. FOR PERSONAL USE ONLY. 
CASSETTE £3.50 INC. 

PRO-SPRITE 

SPRITE LIBRARY. DESIGN, MANIPULATE, CATALOGUE 
MULTI AND SINGLE COLOUR SPRITES. CREATE DATA. 
JOYSTICK CONTROL. PACKED WITH FEATURES 100% 
MACHINE CODE. CASSETTE £7.50 INC. COMPLETE WITH 
YOUR FIRST SPRITE LIBRARY. 
SPECIAL DISCOUNT: ANY TWO PROGRAMS £9.99. 
ALL FOUR £19.00 PLUS FREE! SECRETSI 
I/O GUIDE WITH EVERY ORDER. 

CHEQUE/P.O. ORSAETO: 

DOSOFT 

2 OAKMOOR AVENUE 
BLACKPOOL FY2 OEE 
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_ / _ W M T WI B TK ffl I 'I 64 IMTO 0 FULL 

IJ t /vlAfc* ^ FFAHfiCD PftCFESSIOMl DAT*6*SC SYSTfM. 

V 1 1 hP/UJV^'M^k /m "i™ up 'o 1OD0 cwwiciEfts ptr memo 

t}\MJ*- / *~--' » I^W a " 10 * Vt> UP TO 1?8 

KS'T^^^ "EMS Ptfi RECORD, MFIN03LE AS «r. 

I TE(T, MLfCPIC. CENSTANT. RESULT OR MTl. 

IN FILES OF LP 10 16m CHARACTERS* SUPEffBASE (A EVEN HAS A SPWADSMfET AND 
CALCULATOR CAPABILITY. CAlENDAR FUNCTIONS, EASY INPUT FROM MORDPRCCESSOR OB 
DATA FILES. BOTH HENU-ORIVEN AND PROGRAM OPTIONS. SORTING/SEARCHING. FULLY 
DEFINABLE OUTPUTS... SLFERBaSC 6» IS ESSCNTIAl IF YOU KANT THE MQST FROM 
YOUR 641 SUPPLIED ON 1S41 DISK KITH EXCELLENT TUTORIAL /REFEPEKCE MANUAL 
PLUS AUDIO LEARNING TAPE... AND THERE'S A WIDE CHOICE OF "GE T-YOU-COINC" 
APPLICATION STARTER PACKS AT ONLY EACH? 
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TOJR PROSRAMS 
• ILL REALLY 
* TAKE OFF WITH DU XIPACK1 
FULL* COMPATIBLE »ITH BASIC. JTPWK 
COMPILES BASIC PROGRAMS INTO MACHINE 
CODE. RUNNING UP TO 75 TIMES FASTER 
AND EVEN USING UP TO HALF AS MUCH 
MFMDRY... AND IT ACCEPTS CXIEfCCD 
BASIC AND MACHINE CODE ROUTINES TOO? 

ftP PRKt (DISK) U**, 135.95 



FIGAROS 



AT LAST. AN 
EASY-TO-USE 
YET POKRFUL 
NUMERIC DATABASE, HITH A FULL RANGE 
CF BUILT-IN STATISTICAL FUNCTIONS. 
PLUS FORECASTING. CALCULATION AND 
MIXED HI-RES/TEXT GRAPHICS. SUPPLIED 
ON DISK HITH CLEAR. COMPREHENSIVE 
MANUAL. FUNCTION- KEY OVERLAY. DEMO 

W0O " M - an m a iMir> 175 .00 



f-\ J- _ • . >• * Vl/AWITE 64 IS A HI CM-PC RFWWO . 

VI 7^\VT"1 IP r>4 LDH-COSt KORD PROCESSOR. *ITH ON-SCREEN 
» *■ V/ I FORMATTING, THAT TAKES FULL ADVANTAGE 

OF THE 64 S COLOUR. ORAPHICS AND MEKRY FEATURES. . . AND SUPPORTS VIRTUALLY 
ANY PBINTERl KITH A COMPREHENSIVE AND EAST- TO- FOLIO- USER REFERENCE MAMJAL , 
Vi:«IT£ IS THE ULTIMATE PERSONAL COMPUTER HORO PROCESSCP' AVAILABLE ON 
cartridge (LVhK im . DISK I LflVW 166) or mm VuaSpell (UMU?^) 



WAN I II TOMORROW? 



CALL US TODAY' 



ON 01-5*6-7756 



HZASPfLL 
»l ZASTAft 
OIL JET PACK 
FASTSCRIPT 
EAST SPELL 
SIMON'S BASI 



(DISK I 
(DISK) 
(TAPE ) 
(DISK] 
(DISK) 
(CART) 



lWv« 149. 9S 
19MS f89.00 
U*r« I13.9S 
UttB I6S.00 
lifr.OO 141.9% 
IS8;« 14I.9S 



HJLTiPLAN (US) 
PRACIICALC 
PRACTICALC 
KASIEB 64 
THE TOOL 
HOW BASE 1-4 



ASSEMBLER M (DISKI 0*r« I71.9S PtlffUK 64 INTFOf Aff 



(OISK) UMi IbJ. 9S 

(DISK) IMrW 139. « 

(TAPE) L»r15 134. 9S 

(OISK) iUfrrtO 164. « 

(CART) il9rtt 139. 9S 

(DISK) 117.96 
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PRICE*. INCLUDE 151 VAT AAO ARE 
CORRECT ON GOING TO PRESS. 
ORDER BT POST OR PHONE. USING 
CHEQUE. ACCESS/BARCLAY CARD OR 
OFFICIAL ORDER. DESPATCH IS BY 
SAME -DAT 1ST C LASS POST, PRE- 

nio oPDEitrmrrpRooucT data 

AVAILABLE ON REQUEST. REF A30 
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The natural 
development for 
Commodore 64 
users 



Unlock the full potential of your disk-based 
Commodore 64, use Superbase 64 - the complete 
records -handling system that puts business-style 
power and practicality at your fingertips. 

Superbase 64 solves a host of filing problems 
with its easy record formatting, powerful indexing 
and sorting, extensive outputting options, and its 
'Superbasic' programming capability. 



■ Invoices 


■ Stock 


■ Finance & Banking 


■ Prospects 


■ Collections 


■ Management Accounts 


■ Recipes 


■ Car Reet Records 


■ Personal Filing 


■ and many, many more! 




- The complete information 
control system for the 

Commodore 64 includes a 
simple-to- follow manual. 

Complete your Commodore 64 - Complete the coupon 



More information on Superbase 64 is available from Commodore 
Dealers Major Retailers or Horn Precision Software Oiect 

From ihe authors ol Easy Script 



Please send me more information on Superbase 64. 
Name Tel 




Address 



Age 



Occupation 
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Precision Software Ltd. 6 Park Terrace, 
Worcester Park, Surrey. KT4 7JZ 
Tel: 01-3307166 
Telex: 8955021 
PRECIS G 




LAKESIDE HOUSE. KINGSTON HILL. SURREY. KT2 7QT. UL 01-54&-7756 





The SX64, a portable 
version of the 
Commodore 64, has 
been freely available 
for over six months and 
seems to have 
established a 
solid base. David Crisp 
weighs up the pros and 
cons of Commodore's 
portable micro. 



The Commodore SX64 is a 
Business/Home micro 
which has a built in 5" 
colour monitor and a built 
in 1541 single disc drive. The 
DX64 was intended to be a 
dual drive version but 
according to Commodore it 
will not now be released. I 
am led to believe that over- 
heating of the second drive 
is the reason for this. 
However, an ordinary 1541 
drive can still be connected 
up through the serial port. It 
comes with some free soft- 
ware which I will deal with 
later and a manual which is a 
rehashed version of the 
regular 64 book with parts of 
the 1541 disc drive 
handbook mashed in. As 
with most Commodore 
documentation, this is a 
disaster and in many places 
totally inaccurate. Some 
work has been put into 
correcting errors tnat were 
contained in original 
manuals but just as many 
new mistakes seem to have 
crept in. 

The SX64looksgood.lt is 
dark grey and some thought 
seems to have been put into 
making it aesthetically 
pleasing. There is a verv 
thick, robust handle whicn 
makes carrying the moder- 
ately heavy machine much 
easier and no protruding 
parts on which to catch your 
legs. The front of the 
machine, when opened, 
reveals a slightly smaller 
keyboard than the normal 
64 with dished white keys 
with the graphics symbols 




clearly marked. The I the screen but not enough 
keyboard has a slightly to have any detrimental 
empty feel but over all is effect on clarity. The bright- 
comforlable in use although ness, contrast, colour, 
it is quite noisy. The key- 1 vertical hold and volume 
board section is very light 
and due to that mine has 
crashed to the floor on 
many occasions pulling its 
lead from the socket but so 
far it shows no signs of 



in case of foul up. If you 
have a second drive 
plugged in and the device 
number has been set 




damage. The lead which 
connects the keyboard to 
the machine can be 
detached but I find it does 
not get in the way even 
when it is carried around so 
I leave mine in place all the 
time. 

What a view 

On the left of the machine is 
the five inch monitor. 
Despite being so small the 
picture is surprisingly clear 
and I have no trouble 
reading text providing there 
is good colour separation. 
There is slight pin cushion 
distoriion at the edges of 



controls are under a sma 
panel on the right of the 
machine. They are a little 
fiddly but, once set, they do 
not waver far, so are quite 
adequate. I once read a 
review where the writer 
complained that there was 
no tuning control but on a 
colour monitor a tuner is 
not required as there is 
no DRIFT as on a normal TV 
set. Also, hiding behind this 
flap is a reset button. This is 
not a reset button as on 
most machines; it serves 
only to reset the disc drive 



through software, pressing 
the reset button will mean 
that the drive goes back to 
device 8. A nuisance if in 
the middle of a program. 
The disc drive is very 
obviously much smaller 
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than the normal 1541 drive 
and. to my mind, much 
quieter as well but alas still 
as painfully slow. Still at the 
front end, the most obvious 
thing is the large black hole 
just above the drive. In the 
original this was meant to 
house the second drive but 
is now designated as a 
storage slot. Commodore 
say in the manual that it is 
not advisable to store discs 
In the slot; they do not 
suggest what you can store 



in there and so the slot 
remains relatively useless. 
Cigarettes and matches live 
in mine. Seriously I have 
always kept my discs in the 
slot and although I would 
not say this is a safe practice, 
so far I have lost no data. 
Suggestions please on what 
can be kept in this slot. 

Weighty problem 

This is a portable machine 
but as I have said it is 
reasonably heavy. Unfor- 
tunately it cannot be used 
on a train or in a car etc, as it 
is dependent on a 240 V 



mains power supply so it is 
only portable in the sense 
that it can be taken from 
place to place, but not used 
on the way. In use it is 
identical to the Commod- 
ore 64 except when it 
comes to tape use. There 
is no facility at all to 
use tape: in fact the routines 
that handle tape in the 
ROM have been savagely 
torn out. I say savagely 
because that is all that was 
done. It would have been 
sensible when removing 
tape functions from the 
ROM to have made all 
commands default to the 
drive. This wasn't done and 
so it is still necessary to 



suffix all LOAD/SAVE 
commands with ',8'. If 
you attempt to use tape, 
eg with LOAD "prog- 
name" ,1, then you get the 
response 'ILLEGAL DEVICE 
NUMBER'. Many people say 
that you do not need 
tape on a business mach- 
ine, but it is often for- 
gotten that this is not 
onlv a business machine 
and anyway hasn't anybody 
heard of executive games? 
As time goes on though and 
more and more software is 
being released on disc, the 
lack of a tape port is getting 
less and less of a nuisance. 

The compiler for the 
Commodore 64 will not run 
on the SX64 and as far as I 
know this is the only 
program that will not. If 
anybody knows of other 
programs that will not run 
please write in and say as it 
may be possible to print a 
list of those programs and so 
save other SX users time and 
money. 

In/Out. . . 



On the topof the machine is 
the cartridge port. This is a 
nice place to nave it as it is 
easy to see and easy to get 
at. No fumbling at tne back 
of the machine trying to pull 
out International Football 
only to find you have also 
pulled out the disc drive, TV 
lead and printer. It is 
difficult not to notice that a 
cartridge has been left in 
but should you leave one in 
and carry the machine then 
you are likely to take a 
reasonable sized chunk out 
of your knee. At the back of 
the machine are two 
joystick ports. These are for 
games and, I presume, the 
MOUSE when, and if, it is 
released. Close by also at 
the back is the serial socket. 
It is possible to plug in either 
a second disc drive here or a 
printer. I have heard some 
people say that you can only 
nave one or the other 
attached at once but if you 
have a second drive 
plugged in then you can 
plug the printer into th 
second drive, a process 
known as DAISY CHAIN- 
ING. There is also the 
versatile USER PORT into 
which you can plug all 
manner of things. Centro- 
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nics printers, IEEE interfaces, 
in the U.S.A. even a poly- 
graph (lie detector), I 
believe. The mains socket is 
also here and finally the 
audio/video socket. This 
last one is very important. It 
has been written that, 
because there is no 
modulated TV out socket, 
it is not possible to plug 
your SX64 into anything but 
a Composite monitor. 
Almost true. For those of 
you who are lucky enough 



is compact there is plenty of 
room on a computer desk 
for printers, second drives, 
books etc and, because the 
keyboard is remote, it is easy 
to push it to one side while 
making notes or reading 
manuals and so on. I use my 
machine almost every day to 
program, to review soft- 
ware, and also to run my 
business. 

From a programming 
point of view the BASIC is a 
little dated. There is no easy 



Commodore 8096 without 
needing to modify it. There 
are prices to be paid for 
compatibility but I feel that 
some things are worth the 
sacrifice. Look how much 
the Electron had to sacrifice 
to be compatible with the 
BBC B and eat your hearts 
out all the Spectrum/QL 
owners, (does QL stand for 
Quite Late). There is not 64K 
of user RAM on the 64 
although there is a good 
chunk of it available. Some 
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to have an SX64 and a Video 
recorder then here is what 
you do. Your video recorder 
has probably got an aux.vid 
in socket. Simply take the 
video signal from the socket 
of the 64 into the recorder 
switch from tuner to AUX 
and hey presto! a 26" 
picture. The other advan- 
tage of this is the fact that 
the socket on the recorder is 
usually at the front of the 
machine and so there is no 
swapping of leads behind 
the television required. 

With the SX64 the great 
thing is the lack of the 
spaghetti of wires connect- 
ing drives to computer, 
printer to drives etc. This 
means that you can usually 
get going by simply 
connecting the mains and 
turning on the power with 
the large easy to find, diff- 
icult to hit accidentally, 
rocker switch. 

In use. . . 

The SX64 is a pleasure to use. 
Everything is easy to get at 
and the screen can be tilted 
up by using the carrying 
handle. Because everything 



way to program sound and 
graphics without using a lot 
of POKE commands. Tnis is a 
nuisance but with the many 
utility- programs these 
features become easy to 
use. Sound and graphics on 
the 64s are excellent. The 
SID chip controls sound and 
it is a chip that many synthe- 
sisers would be proud to 
have. There are four sound 
channels including white 
noise and these allow 
stunning sound effects and 
tunes. The graphics are 
really something, if you get 
a chance look at Interna- 
tional Football: that should 
show you how much 
potential there is in the 64s. 
There are a lack of disc 
handling commands and 
loading a directory of a disc 
wipes out anything you may 
have in memory (ifnot using 
special routines which add 
disc commands). Channels 
have to be opened and 
closed manually and, 
although this makes 
programming a little long 
winded, I feel that at least I 
can take a BASIC program 
and load it into my 



extra RAM is also available 
for machine code routines 
which is not available for 
BASIC programs. Because 
Commodore peripherals 



are intelligent you will find 
that, when you plug in a disc 
drive for instance, no great 
chunks of RAM are used up 
to control it. Each 1541 drive 
has its own on board RAM 
and a 6502 processor to run 
it. In the 64 there is what is 
known as a kernal and this is 
a boon to machine code 
programmers; there is not 
room in this review to 
describe it fully but in 
simple terms it is a jump 
table which allows some 
compatibility between 
machines when writing 
code routines which need 
to jump to specified ROM 
routines. 

If you are thinking about 
getting a 64 and a portable 
machine would be of use to 
you then I would not 
hesitate in suggesting that 
you have a good look at the 
SX64. It has got its faults but 
over all I feel Commodore 
did a good job and, 
although it is expensive for 
what it is, I would not be 
without mine. 

SX-tras 

When you buy your SX64 
you will get some free bits 
and pieces. Some of it will 
be software. When I bought 
my SX64 I pulled out EASY 
SCRIPT, EASYFILE, FUTURE 
FINANCE, HIGH FLYER, 






COMPENDIUM OF GAMES 
and a DEMO DISC. That is 
not quite the truth as when I 
opened the boxes which 
should have contained 
EASYFILE and SUPERSCRIPT 
a pre-printed note fell out 
saying "Because of short- 
ages you will find that the 
discs containing the 
programs are not here. If 
you fill in the enclosed form 




we will send you the discs as 
soon as they are available.". 
Well! considering that 
Commodore do their own 
disc copying I would rather 
they had spent time copying 



discs than spent time 
printing leaflets saying they 
did not have your adver- 
tised free software. Apart 
from that, despite sending 
the forms and phoning up 



PROCESSOR 


6502 (Z80A) as add on 


RAM 


64K 


ROM 


20K 


I/O 


Commodore serial bus; external 
composite video 


AUDIO 


6581 SID CHIP 


VIDEO 


6567 VIC CHIP 


LANGUAGE 


BASIC V 2.0 64 compatible, with 
C/PM as add-on 


DISC DRIVE: 




PROCESSOR 


6502 


RAM 


2K 


ROM 


16K 


DRIVE CAPACITY 


170K 


DISCS 


5.25" 


MONITOR: 




SCREEN SIZE 


5" 


CHARACTER 


40x25 


DIMENSIONS: 




SIZE 


125hx 370 wx 370d 


WEIGHT 


13 kg 



leaving messages on the 
answerphone and talking to 
nice ladies, I still have not 
got EASYSCRIPT or EASY- 
FILE (Please Commodore?). 
I have got the boxes and the 
documentation, I only lack 
the programs. The software 
that I have been able to look 
at can only be described as 
fair but as it is free I am not 
moaning. High Flyer is a low 
level business simulation 
where you have to run your 
own aircraft business and 
the compendium of games 
contains half a dozen games 
that are being sold off in 
their magazine as cheapies. 
The demo disc I like. Apart 
from some awful spelling 
mistakes the demos are very 
good and I'm looking 
forward to Christmas when I 
can have the all singing and 
dancing Christmas card 
running 24 hours a day. 
Finally, there is a cloth bag 
with a large velcro pad in 
which you can store odds 
and ends such as manuals 
leads and floppies. It is big 
enough to hold 2 standard 
sized disc boxes and is a very 
useful thing. A nice touch 
To prove the portabilit 
of this machine tnis revie 
has been written in bed, in 
my computer room, at work 
and in the kitchen. THAT' 
PORTABLE!!! 
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It's easy to complain 
about advertisements. 
But which ones? 



Every week millions of advertisements appear in print, on posters or in the cinema. 
Most of them comply with the rules contained in the British Code of Advertising 
Practice. 

But some of them break the rules and warrant your complaints. 

If you're not sure about which ones they are, however, drop us a line and we' 
send you an abridged copy of the Advertising Code. Then, if an advertisement 
bothers you.you'll be justified in bothering us. 

The Advertising Standards Authority. _ 
If an advertisement is wrong, were here to put it right. 

ASA Ltd, Dept 2 Brook House, Torrington Place, London WC1E 7HN 




MAIL ORDER PROTECTION 8CHEME 

If you order goods from Mail Order Advertiser* in this 
magazine and pay by post in advance of delivery, this 
publication will consider you for compensation if the 
advertiser should become insolvent or bankrupt, 
provided: 

1 . You have not received the goods or had your money 
returned; and 

2 You write to the publisher of this publication explain- 
ing the position not earlier than 28 days from the day 
you sent your order and not later than 2 months from 
that day. 

Please do not wait until the last moment to inform us. 
When you write, we will tell you how to make your claim 
and what evidence of payment is required 

We guarantee to meet claims from readers made in 
accordance with the above procedure as soon as 
possible after the advertiser has been declared bankrupt 
or insolvent to a limit of £1.800 per annum for any one 
advertiser, so affected, and up to £5,400 p a. in respect of 
all insolvent advertisers Claims may be paid for higher 
amounts, or when the above procedures have not been 
complied with, at the discretion of this publication, but 
we do not guarantee to do so in view of the need to set 
some limit to this commitment and to learn quickly of 
reader's difficulties. 

This guarantee covers only advance payment sent in 
direct response to an advertisement in this magazine 
(not. for example, payments made in response to cata- 
logues, etc. received as a result of answering such 
advertisements): 

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED. 



IT'S NEARLY CHRISTMAS 

SO WHY NOT 

RING MIKE SEGRUE 

NOW TO DISCUSS 
YOUR COMMODORE 
ADVERTISING ON 
01-437-0626 EXT 311 




AT LAST 1 TAPE 2 MACHINES 

COMMODORE 64 VIC 20 





MINIPEDES 

ll is the height of summer and the 
garden is buzzing with bees and 
bugs Minrpede, a mutant 
mushroom monster advances 
relentlessly towards you, 
devouring everything in its path. 1 5 
screens of fast and furious action 
make Minipedes a real challenge to 
the arcade enthusiasts. 
Commodore 64 - VIC 20 16K 

J.S. or K B £5.95 



Experience the thrills of the gambling cem« of the 
world from the comfort of your own armchair. Both 
versions include features such as spinning reels, hold, 
number-feature nudges, gamble/collect, spin score and 
hi-score. The Commodore 64 version has additional 
features, nudge, reward lucky 3. step-a-win and hi- 
score tables. 

As with any arcade machine the odds are stacked 
against youl 

Commodore 64 - VIC 20 16K KB £5.95 



TOM THUMB 

Tom is trapped in a scrolling maze 
populated by loathsome creatures, 
guardians of the lost treasures of 
the Magezam. Six separate 
screens, five levels of difficulty and 
four player option provide an 
exciting challenge for the whole 
family. Another stunner from the 
author of BONGO! 
(1 to 4 players) 

Commodore 64 VIC 20 16K 

J.S. £5.95 
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J.S. AND KEYBOARD 
£7.95 



J.S. 



£7.95 
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J.S. AND KEYBOARD 
£5.95 





J.S. 



or KEYBOARD 
£7.95 



J.S. 



£7.95 



COMMODORE 64 



VIC 20 



TRADE ENQUIRIES: ANIROG SOFTWARE LTD. 29 WEST HILL DARTFORD KENT (0322)92513/8 

MAIL ORDER: 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
PAYMENT BY CHEQUE P.O. ACCESS/VISA 50p POSTAGE & PACKAGING 




the sophisticated spreadsheet ! 



Easy to learn, easy to use - something that can't be said of many business programs. 
But it's true of all the programs in the BUSICALC series. 

BUSICALC 3 can handle all sorts of jobs - budgets, expenditure analysis, stock lists, 
price lists, and product costing are just a few of the possibilities. Three-dimensional 
formulae automatically access data stored on disk, so that you can easily pull 
together information from several different sheets and summarise or manipulate it. 

It's simple to transfer data to other programs such as Easy Script. And you can use 
virtually any printer with BUSICALC 3, whether dot matrix or daisy wheel. 
Commodore or non-Commodore. 

For the CBM 64 and PET/CBM 4000 & 8000 series. 

Available through dealers or from: 

Supersoft, Winchester House, Canning Road, Harrow HA3 7SJ 
Phone 01-861 1 166 for more details and a free catalogue. 




